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The chemistry of steroids has become a matter of immense 
interest in recent past because of their extraordinary utility 
in research and industry owing to their broad spectrum of 
biological properties. In this thesis the synthesis of some 
important heterosteroids are described. The products obtained 
are characterized on the basis of spectral studies and chemical 
transformations. The results are summarized below. 
CHAPTER - ONE 
REACTIONS OF a-HALOKETONES : 
Substituted thiazoles and imidazolones have been found to 
posses important biological and therapeutic properties. Moti-
vated by the reported biological and therapeutic properties, a 
large number of such steroidal compounds have been reported. As 
an extension to these works an attempt to synthesize hitherto 
unknown steroidal thiazoles and imidazolones have been made. 
For this purpose, 5-bromo-6-oxo-5a-cholestane (LIV), 3p-acetoxy-
5-bromo-6-oxo-5a-cholestane (LV) and 3^-propionoxy-5-bromo-6-
oxo-5a-cholestane (LVl) were allowed to react with thiourea, 
phenylthiourea and urea. The products obtained from (LIV-LVI) 
have been summarized in the following flow sheet. Probable 
pathways for various transformations have been suggested. 
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CHAPTER - TWO 
OXIDATION OF STEROIDAL OXIMES WITH Mn(III)ACETATE : 
Recently the synthesis of y-lactones has attracted the 
attention of organic chemists for their potentialities as 
allergenic, growth inhibitor, antibacterial and antitumor 
activity. Reaction of Mn(lII)acetate with steroidal olefins 
has remained by and large unexplored. The oxidation of olefins 
with Mn(lII)acetate has been studied extensively, which leads 
to the formation of y-lactones along with other side products. 
The formation of y-lactones in the cholestane series has 
been reported from auther's laboratory by the oxidation with 
Mn(IIl)acetate in the presence of acetic acid and acetic anhy-
dride. As an extension, 3p-chlorocholest-5-en-7-one oxime (CIX) 
3/3-acetoxycholest~5-en-7-one oxime (CX), cholesta-3,5-dien-7-one 
oxime (CXI), 5a-cholestan-6-one oxime (CXIi;, 3p-acetoxy-5a-
cholestan-6-one oxime (CXIII) and 3^-chloro-5a-cholestan-6-one 
oxime (CXIV) were subjected to the similar reaction conditions. 
The products obtained have been summarized in the following 
table. 
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CHAPTER - THREE 
lA] SYNTHESIS CF AMINO STEROLS 
Amino sterols have became a subject matter of interest 
because of their biological importance such as tranquilizing, 
antiarrythemic, sedative and anesthetic activities. As a 
result, the synthesis of amino-sterols has aroused the interest 
of organic chemists and several papers in this regard have 
appeared recently. Present work is an extension of the same 
efforts and describes the reaction of several easily accessible 
steroidal epoxides with phenylurea in presence of dimethyl-
formamide. 
The steroidal epoxides subjected to the above reactions 
are 3p-hydroxy-5, 6a-epoxy-5a-cholestane (LIIj, .3^-chloro-5, 6a-
epoxy-5a-cholestane (LIII) and 3^-acetoxy-5,6a-epoxy-5a-choles-
tane (LIV) and the results are summarized below. 
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[B] SYNTHESIS OF STEROIDAL PHOSPHOLIDINONE : 
In recent years, interest has arisen in the synthesis 
of new phosphorous derivatives of steroidal compounds for 
their biological and industrial utilization as agricultural 
chemicals plasticizers, surface coating fluids and hydraulic 
fluids. Keeping in view the importance of basic phosphorous 
products, these investigations are a part of continuing search 
for new or improved heterosteroids based products likely to be 
useful in biological and industrial utilization. 
The reaction for successful synthesis of phosphorous 
derivatives from cholesterol (XXXIIIj using phosphorous oxy-
chloride, triethylamine and 0, S, N containing reagents (2-mer-
captoethanol, ethylene glycol and ethylene diamine) respectively, 
afforded phospholidinone products (XXXVI, XXXVII, XXXIX) 
alongwith chloride (XXXV) as the common product. 
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CHAPTER - FOUR 
MASS SPECTRAL STUDIES OF THIAZOLES : 
A survey of the literature revealed that no systematic 
mass spectral study of steroidal thiazole has been reported. 
In the first chapter we have described the preparation of a 
number of steroidal thiazoles. These two events promted us to 
examine the mass spectra of several structurally related 
steroidal thiazoles. These include 2'-amino-5a-cholest-6-
enoL6,7-d]thiazole (XLVIII), 3^-acetoxy-2'-amino-5a-cholest-
6-enoL6,7-d]thiazole (L), 3p-propionoxy-2«-amino~5a-cholest-
6-enoL6,7-djthiazole (LXII), 3i3-chloro-2'-amino-5a-cholest-6-
enoL6,7-dJthiazole (LXIII), 3p-acetoxy-2'-N-phenylamino-Sa-
cholest-b-enoLe, 7~d]thiazole (LXIX), 3p-propionoxy-2'-N-phenyl-
amino-5a-cholest-6-eno[6,7-d]thiazole (LXX). These compounds 
are structurally very close to each other and follow simildr 
fragmentation pattern thus offering a simple and effective 
method for their characterization by mass spectrometry. 
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The chemistry of steroids has become a matter of immense 
interest in recent past because of their extraordinary utility 
in research and industry owing to their broad spectrum of 
biological properties. In this thesis the synthesis of some 
important heterosteroids are described. The products obtained 
are characterized on the basis of spectral studies and chemical 
transformations. The results are summarized below. 
CHAPTER - ONE 
REACTIONS OF a-HALOKETONES : 
Substituted thiazoles and imidazolones have been found to 
posses important biological and therapeutic properties. Moti-
vated by the reported biological and therapeutic properties, a 
large number of such steroidal compounds have been reported. As 
an extension to these works an attempt to synthesize hitherto 
unknown steroidal thiazoles and imidazolones have been made. 
For this purpose, 5-bromo-6-oxo-5a-cholestane (LIV), S^-acetoxy-
5-bromo-6-oxo-5a-cholestane (LV) and 3p-propionoxy-5-bromo-6-
oxo-5a-cholestane (LVl) were allowed to react with thiourea, 
phenylthiourea and urea. The products obtained from (LIV-LVI) 
have been summarized in the following flow sheet. Probable 
pathways for various transformations have been suggested. 
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CHAPTER - TWO 
OXIDATION OF STEROIDAL QXIMES WITH Mn(lIl)ACETATE : 
Recently the synthesis of Y-lactones has attracted the 
attention of organic chemists for their potentialities as 
allergenic, growth inhibitor, antibacterial and antitumor 
activity. Reaction of Mn(III)acetate with steroidal olefins 
has remained by and large unexplored. The oxidation of oletins 
with Mn(III)acetate has been studied extensively, which leads 
to the formation of Y-lactones along with other side products. 
The formation of Y-lactones in the cholestane series has 
been reported from auther's laboratory by the oxidation with 
Mn(IIl)acetate in the presence of acetic acid and acetic anhy-
dride. As an extension, 3p-chlorocholest-5-en-7-one oxime (CIX) 
3|3-acetoxycholest-5-en-7-one oxime (CX), cholesta-3,5-dien-7-one 
oxime (CXI), 5a-cholestan-6-one oxime (CXIIj, 3^-acetoxy-5a-
cholestan-d-one oxime (CXIII) and 3p-chloro-5a-cholestan-6-one 
oxime (CXIV) were subjected to the similar reaction conditions. 
The products obtained have been summarized in the following 
taDle. 
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CHAPTER - THREE 
LA] SYNTHESIS CY AMINO STEROLS 
Amino sterols have became a subject matter of interest| 
because of their biological importance such as tranquilizing, 
antiarrythemic, sedative and anesthetic activities. As a 
result, the synthesis of amino-sterols has aroused the interest 
of organic chemists and several papers in this regard have 
appeared recently. Present work is an extension of the same 
efforts and describes the reaction of several easily accessible 
steroidal epoxides with phenylurea in presence of dimethyl-
formamide. 
The steroidal epoxides subjected to the above reactions 
are 3j3-hydroxy-5, 6a-epoxy-5a-cholestane (LII), 3^-chloro-5, 6ct-
epoxy-5a-cholestane (LIII) and 3p-acetoxy-5,6a-epoxy-5a-choles-
tane (LIV) and the results are summarized below. 
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[B] SYNTHESIS OF STEROIDAL PHOSPHQLIDINONE : 
In recent years, interest has arisen in the synthesis 
of new phosphorous dej-ivatives of steroidal compounds for 
their biological and industrial utilization as agricultural 
chemicals plasticizers, surface coating fluids and hydraulic 
fluids. Keeping in view the importance of basic phosphorous 
products, these investigations are a part of continuing search 
for new or improved h^terosteroids based products likely to be 
useful in biological n^d industrial utilization. 
The reaction for successful synthesis of phosphorous 
derivatives from cholesterol (XXXIIIj using phosphorous oxy-
chloride, triethylamine and 0, S, N containing reagents (2-mer-
captoethanol, ethylene glycol and ethylene diamine) respectively, 
afforded phospholidinone products (XXXVI, XXXVII, XXXIX; 
alongwith chloride (XXXV) as the common product. 
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CHAPTER - FOUR 
MASS SPECTRAL STUDIES UE THIAZOLES : 
A survey of the literature revealed that no systematic 
mass spectral study of steroidal thiazole has been reported. 
In the first chapter we have described the preparation of a 
number of steroidal thiazoles. These two events promted us to 
examine the mass spectra of several structurally related 
steroidal thiazoles. These include 2'-amino-5a-cholest-6-
enoL6,7-d]thiazole (XLVIII), 3^-acetoxy-2'-amino-5a-cholest-
6-eno[6,7-d]thiazole (L), 3^-propionoxy-2•-amino-5a-cholest-
6-enoi6, 7-d jthiazole (LXII), 3^-chloro-2*-amino-5a-cholest-6-
enoL6,7-djthiazole (LXIII), 3^-acetoxy-2*-N-phenylamino-5a-
cholest-6-enoL6,7-d]thiazole (LXIX), 3p-propionoxy-2'-N-phenyl-
amino-5a-cholest-6-eno[6,7-d]thiazole (LXX). These compounds 
are structurally very close to each other and follow similar 
fragmentation pattern thus offering a simple and effective 
method for their characterization by mass spectrometry. 
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Cl&ap(Er-©ne 
REACTIONS OF <^-HALOKETONES 
The wide spread occurrence of heterocyclic compounds in 
nature as alkaloids, vitamins, pigments etc. is well known. 
The present stage development of organic chemistry and closely 
allied branches of biology is characterized by extensive inve-
stigation of physiologically active substances encountered in 
the plant and animal world. The search for these active consti-' 
tuents which are involved in the biological processes of 
various systems has acted as a powerful stimulus to the further 
development of the chemistry of heterocyclic compounds. 
The class of unsaturated five membered heterocyclic 
compounds containing one nitrogen and sulphur atoms is commonly 
referred to as thiazole whereas the compounds containing one 
oxygen, nitrogen atom are called oxazole and two nitrogen atoms 
in the five membered ring are called imidazolone. These 
1-5 
compounds were discovered almost a centuary back and much has 
been investigated since then. Today they are one of the poten-
tial class of therapeutic agents , specially when a thiazole 
ring was demonstrated to exist in vitamin 'B' by Williams and 
7 
co-workers and these were found to possess anti-bacterial 
activity . 
The most useful and versatile of all the thiazole synthesis 
is the reaction of a-haloketone or aldehyde with thioamide, a 
method originally introduced by Hantzsch and coworkers and fre-
9 
quently referred to asHcinu.sch thiazole synthesis . This 
method has broad application and a wide selection of the require^ 
reactants is readily accessible. 
The growing importance of thiazoles and imidazoles gene-
rated enough of interest to undertake the synthesis of such 
derivatives on steroidal nucleus by taking a-halosteroidal 
ketones as starting materials. The choice of a-haloketone 
compounds seems to be justified on account of the ease and a 
single step process by which they are expected to form thia-
zoles and imidazoles. 
This chapter deals with a brief account of the important 
reactions reported for the synthesis of thiazoles and imida-
zoles and the attempt made on some steroidal compounds to have 
the same functional groups in the steroid nucleus as an addi-
tional ring system. The results are encouraging and these 
reactions can be used for other compound also. 
Hant^och reported thiazoles (III) when a-haloketone (II) 
was treated with thioacetamide (l). 
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In another type of synthesis the reaction of a-haloketone 
with metal thiocyanate (sodium, potassium or barium thiocyanate) 
gives the a-thiocyanate ketone (IV), which can be cyclized to 
give either 2-hydroxythiazole (V) ' or 2-chlorothiazole 
12—15 (VI) depending upon the reaction conditions. 
NCSCHR' 
I -
COR 
,IV) 
-^ H20-
HCl-
S-CHR' 
I 6OR 
-^  0=C — 
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16 Biei-^cck and Gompper synthesized 4,5-disubstituted 
oxazole (IX) by the reaction of a-bromoketone(VIII) and ammonium 
formate (VII) in formic acid. 
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17 
2-Amino-5-substituted thiazole (XIII) was obtained by-
condensing thiourea with a-haloaldehyde (XI, XII). 
Ph 
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NH^ -!:-NH„ + "^CH - C 
X ^ 0 
(X) (XI) X = CI 
(XII) C = Br 
NH. 
N 
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By the action of thiourea on a-bromo-p-hydroxy vinylaryl 
ketone (XIV), 2-amino-5-aroyl thiazole (XV) has been synthe-
sized 18 
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Addition of H^S to piperidine carbonitrile (XVl) gave the 
thiocarboxamide (XVII) which was condensed with a-bromoaceto-
phenone (XVIII) to give p(2-phenylthiazolyl)N-methylpiperidine 
(XIX), which was potential bactericide and analgesic, 
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ru -M \-r_MU J. DK. CH3-N^ y C N "2^ J ^^3-\ )~^-^2 "^  Ph-C-CH2 
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: 5 : 
20 2, 3-Dichloro-l,4-napthoquinone (XX) with thiourea and 
acetamide gave naphtho[2,3-dJthiazole~4,y-diones (XXIa,b) via 
intermediate 2-thiamido-3-chloro-l,4-napthoquinones (,XXIIa,b) 
[d, R = NH^; )D,= R = CH^]. 
R 
(XX) (XXI-a,b) (XXII-a,b) 
2i 
Condensation of ethyl 2-tp-bromoacetyl phenoxy) propio-
nate (XXIIl) with various thiourea thioamides (XXIV) yielded 
ethyl 2-[p-(2-methyl-4-thiozolyl}phenoxy]propionate (XXV) which 
on acioic hydrolysis generated the corresponding acids 
(XXVI, XXVII). 
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22 P u j a r i e t a l , r e p o r t e d 6 - f luoro and 7 - f l u o r o - t h i a z o l o 
[3 ,2 -aJbenz imidazo le -3 (2H)-one (XXX, XXXl) from chloro a c e t i c 
ac id UXVIII ) and 5 - f l u o r o b e n z i m i d a z o l e - 2 - t h i o n e s (XXIX). 
CHo - C - OH 
I 2 II + 
CI 0 
(XXVIII) (XXX) 
(XXXI) 
23 Schoenecker and Pansold treated 16a-bronio-3-methoxyestra-
l,3,5(10)-triene-17-one (XXXII) and 2a-bromocholesta-3-Qne 
(XXXII) with dithiocarbamic acid (XXXIV) to give 17a-hydroxy-3-
methoxyestra-l,3,5(10)trieno[l7,16-d]2'-thioxothiazolidine 
(XXXV) and 3p-hydroxycholestano[2,3-d]2'-thioxothiazolidine 
(XXXVII) respectively which are reported to have pharmacological 
properties. The compound (XXXV) was converted to the corres-
ponding thiazolidine (XXXVI) by treatment with acetic acid and 
-OH group was removed from (XXXVIl) by treatment with hot ethanol 
to provide thiazolidine (XXXVIIl). 
...Br 
(XXXII) 
NH4S2CNH2 
(XXXIV) (XXXV) 
AcOH -H2O 
N-H 
+ (XXXIV) 
(XXXIII) 
(XXXVI) 
OH 
(XXXVII) 
Hot 
Eton 
S ^ ^ ' 
(XXXVIII) 
8 
24 
Irismetor et al. treated bromosolasodane (XXXIX) with 
thiourea, which on cyclo condensation gave 2''-aminothiazolo 
[4,b-bjsolasodane (XL). 
(XXXIXj 
-^ e^ 
0 r' 
NH2-(i-NH2 
(XL; 
25 Catsoulacos and Kallias treated 3^-acetoxy-16a-bromo-
ba-androstan-17-one (XLI) with thiourea and reported the 
formation of 3p-acetoxy-5a-androstano[l7,l6-d]2'-aminothiazole 
(XUI). 
Br ^\ .NH. 
H 
(XLi; (XLII) 
26 2a-Bromociihydrodiosgenone (XLIII) with benzathiosemi-
carbazone gave 2'-substituted thiazoloL4,5-d]diosgenin (XLIV) 
PhCH=NNHC-NH2 
(XLIII) (XLIV) 
27 Shafiullah and Siddiqui treated steroidal a-bromoketones 
(XLV, XLVII) with thioacetamide and thiourea in ethanol and 
reported the corresponding thiazoles (XLVIII-LIII). 
^8^17 
CH3-C-NH2 
NH [2-C-NH2 
(XLV) 
(XLVI) 
(XLVII) 
R 
H 
CI 
OAc 
(XLVIII) 
(LXIX) 
(L) 
R R' 
H NH2 
CI NH^ 
OAc NH^ 
(LI) 
(Lii; 
CLIII) 
R 
H 
CI 
OAc 
R* 
CH 
CH 
CH 
The manifold biological and physiological activities 
associated with steroidal thiazoles and imidazoles have drawn 
the attention of chemists towards their synthesis. Substitutec 
thiazoles have been reported to possess biological activities 
24 28 29 
€uch as anti-microbial antihistaminic , fungicidal , 
30 31 32 33 
antibacterial » and antiinflammatory ' . Motivated by 
these biological and therapeutic properties, the synthesis of 
a number of thiazoles have been reported. As an extension to 
this work, an attempt to synthesize hitherto unknown steroidal 
thiazoles and imidazolones have been made using steroidal 
a-bromoketones as substrates and thiourea, phenylthiourea and 
uxeu as the reagents. The a-bromoketones selected for the 
present study are 5-bromo-6-oxo-ba-cholestane (LIV), 3p-acetoxy 
5-bromo-6-oxo-5a-cholestane (LV) and 3p-propionoxy-5-bromo-6-
oxo-5a-cholestane (LVI), '''he structure of the products were 
established on the basis of elemental analysis, spectral 
properties and some cases supported by mass spectrometry and 
chemical transformations. 
CgH^y 
R 
(LIV) 
(LV) 
(LVI) 
H 
OAc 
OPr 
11 
Reaction of 5-bromo-6-oxo-5a~cholestane (LIV) with thiourea : 
2*-Amino-5a-cholest-6-eno[6.7-d]thiazole (XLVIII) : 
a-Bromoketone (LIV) in methanol was heated with thio-
urea under reflux. The reaction mixture was diluted with 
water and extracted with ether. The ethereal layer was washed 
with water, dried over anhydrous sodium sulphate. Removal of 
the solvent and recrystallization from petroleum benzene gave 
a compound, m.p. 18 7^ , which was analysed for C^gH.^N^S. Its 
i.r. spectrum showed bands at 3250, 3150, which could be 
assigned for -NH2 group, 1625 was assigned for (C=C), 1520, for 
(C=N) group, other bands were exhibited at 1470, 1370 for (C-N) 
and 665 cm" (C-S) stretching. These values supported the 
35 
presence of thiozole moiety . 
12 
On the basis of elemental analysis and i.r. values, 
several isomeric structures could be written such as 
(XLVIII, LVII-LXI). 
CQH-L7 
(LIV) 
NH2-C~NH2 
MeOH 
(XLVIII) 
^M-H 
(LVII) 
~4 
m 
(LVIII) 
(LX) (LXI) 
13 
The n.m.r. spectrum showed a broad singlet at d 5.3 
along with the signal for methyl groups at d 1.0, 0.92, 0.81 
and 0.65. The peak at d 5.3 integrating for two protons is 
ascribable to -NH^ protons (exchangeable with deuterium). The 
n.m.r. spectrum did not display any signal that could be 
H 
I 
corelated to -C-S grouping. By these consideration the struc-
tures (LVIII-LXI) could be easily discarded leaving again two 
isomeric structures (XLVIIl) and (LVII). A close examination 
of the spectral properties shows that these are comparable with 
the properties of the product (XLVIII) obtained from the 7a-
bromo-6-oxo-5a-cholestane (XLV) which was confirmed by m.m.p. 
(reported, m.p. 187 ) . Therefore it has been identified as 
2'-Amino-5a-cholest-6-enoL6,7-djthiazole (XLVIII) and its 
formation can be explained by considering that during the 
reaction 1,3 shift of bromine leads to the formation of (XLV) 
which gives the product (XLVIII). 
It may be noted that in the compound (XLVIII) i.r., n.m.r. 
are not sufficient to decide about the stereochemistry of the 
molecule . It is tentatively identified as having A/B trans 
ring junction because in other similar cases where it can be 
decided the ring junction is found to be trans. 
14 
Reaction of 3|:i-acetoxy-5-bromo-6-oxo-5a-chole5tane (LV) with 
thiourea ; 3g-Acetoxy-2*-amlno-5a-cholest-6-enoL6,T-dlthia-
zole (L) : 
a-Bromoketone (LV) in methanol was heated under reflux 
with thiourea. The reaction mixture after usual work up and 
removal of the solvent gave an oily product which was crysta-
llizeo to give a solid compound, m.p. 202 . 
98Hl7 
NH2-t-NH2 
DMF/reflux 
Tne compound m.p. 202 was analysed for C-,QH.QN^SO„. 
The i.r. spectrum showed bands at 3240, which may be due to 
-NH^ group, 1730 and 1265 for (OAc), 1630 (C=C), 1540 (C=N), 
1320 (C-Nj and 650 cm"-"- for (C-S). 
These i.r. values indicated the presence of thiazole 
35 
moiety . Its n.m.r. spectrum exhibited a broad singlet at 
6 5.3 integrating for two protons, which was assigned to -NH^ 
(exchangeable with deuterium). A multiplet was observed, 
integrating for one proton at d 3.9 (Wl/2 = 17Hz) which could 
be attributed to C3a-H, axial proton (A/B ring junction trans) 37 
15 
The acetate methyl protons were seen at d 2.1 as a sharp 
singlet. The angular and side chain methyls were observed 
at 1.21, 0.92, 0.81 and 0.67. Thus in the light of above 
observations the compound, m.p. 202° was identified as 
3i5-acetoxy-^*-amino-5a-cholest-6-enoL6, 7-d]thiazole (L), 
(reported , m.p. 202 ). 
Reaction of 3g-proDionoxv-5-bromo-6-oxo-5a-cholestane (LVI) 
with thiourea ; 3g-Propionoxy-2*-amino-5a-cholest-6-eno[6.7-d] 
thiazole (LXIl) : 
,38 a-Bromoketone (LVI) in methanol was heated under reflux 
with thiourea, after the usual work up and crystallization a 
solid compound was obtained with m.p. 117 . 
Pro 
'^ 8"l7 
S 
II NH2-C-NH2 
DMF/reflux^ 
Pro 
(LVI) (LXII) 
The compound, m.p. 117 was analysed correctly for 
"^ 31^ 50^ 2'^ 2^* "^ ^^  ^ *''^* spectrum showed absorption band at 
16 
3200 due to -NH2 group. The bands at 1735 and 1240 cm" were 
ascribed to (CH^-CH„-COO). Other bands were observed at 1630 
CC=C), 1520 (C=Nj, 1450 (C-N) and 660 cm"-'-(C-S). These values 
35 
indicated the presence of thiazole moiety . The n.m.r. spec-
trum of the compound exhibited a multiplet centered at d 4.9 
(WI/2 = 18Hz), integrating for one proton which could be 
attributed to C3a-H (A/B ring junction trans). A broad 
singlet at d 5.3 for two protons was assigned to -NH2 (excha-
ngeable with deuterium). Another signal integrating for two 
protons was seen at d 2.2 as a distorted quartet (J = 7Hz) 
for CH^-CH^-COO . Methyl signals were observed at d 1.21, 
1.02, 0.92, 0.81 and 0.69. Thus on the basis of above discu-
ssion the compound, m.p. 117° can be characterized as 3^-
propionoxy-2'-amino-5a-cholest-6-eno[6,7-d]thiazole (LXII). 
17 
Reaction of 5-bromo-6-oxo-5a-cholestane (LIV) with phenyl-
thiourea ; 2 '--N-phenylaniino-5a-cholest-6-eno[6,7-d]thiazole 
(LXIII) : 
,34 . 
a-Bromoketone (LIV) in methanol was heated with phenyl-
thiourea under reflux for 8 hrs. After usual work up and 
evaporation of the solvent an oil which was recrystal In ?f^d 
from methanol to proviae a product, m.p.. .132*^ . 
(LIV) 
NH-Ph 
(LXIII) 
(LXIV) (LXV,) (LKVI) 
18 
(LXVII) 
The compound, m.p, 132 correspond to the molecular 
formula Co^Hp-^N^S; which indicates the addition of C^ Hp-N^ S 
in place of Br^o. The composition (C34HPJQN2S) could lead to 
37 
the addition of phenyl thiazole moiety in the steroid nucleus. 
In the i.r. spectrum of the compound, the bands at 3010, 
1600 cm" , suggest the presence of aromatic ring. Other 
bands were exhibited at 3240, for (-NH), 1530 (C=N), 1320 
(C-N) and 660 cm""^  (C-Sj. 
The n.m.r. spectrum gave signals in the downfield region 
at d 7.4 and 7.3, integrating for five protons, which could 
be assigned to aromatic protons. A broad signal appeared as 
a singlet at d 6.6 (exchangeable with deuterium), which was 
ascribed to -NH proton . Methyl signals were observed at 
d 1.12, 0.91, 0.85 and 0.65. On the basis of the spectral 
values and in view of the results obtained in earlier products 
the compound, m.p. 132 can be characterized as 2'-N-phenyl-
amino-5a-cholest-6-eno[6,7-dJthiazole (LXIII). 
19 
Reaction of 3g-acetoxy-5-bromo-6-oxo-5a-cholestane (LV) with 
phenylthlourea : 3g-Acetoxv-2*-N-phenvlamino-5a-cholest-6-eno 
[6.7-d]thlazole (LXIX) : 
a-Bromoketone (LV) when refluxed with phenylthlourea 
under the conditions described earlier afforded, after usual 
workup and purification by crystallization, the compound, 
m.p. 121°. 
^8^17 
(LV) (LXIX) 
The compound, m.p. 121 was correctly analysed for 
C^^H^J^^SO^, The i.r. spectrum exhibited bands at 3200, 3150 
cm can be assigned to -NH group. The bands at 3000 and 
1600 cm" Indicate the presence of phenyl group, 1735, 1235 
cm" for acetate moiety, 1520 cm""^  for C=N and 650 cm"-^  
was assigned to C-S stretching. The nmr spectrum shows 
signal in the downfield region at d 7.4 and 7.3 integrating for 
five protons, which strongly supported the presence of aromatic 
20 
protons of phenyl group. A multiplet centered at d 3,8 
(Wl/2 = 16Hz) is attributed to C3a-H (A/B ring junction trans) 
Another broadened singlet appeared at d 6.5 which can be 
ascribed to -NH (exchangeable with deuterium). The acetate 
methyl protons were seen at d 2-0 as a sharp singlet. The 
methyl protons were observed at d 1,02, 0.91, 0.80, 0.70, 
The above data led to the structure of compound, m.p. 121 as 
3p-acetoxy-2'-N~phenylamino-5a-cholest-6-eno[6,7-dJthiazole 
(LXIX). 
37 
Reaction of 3g-propionoxy-5--bromo-6-oxo--5a-cholestane (LVI) 
with phenylthiourea ; 33-Propionoxy-2'-N-phenylamino-5a-cholest-
6-eno[6.7-d]thiazole (PCX) : 
a-Bromoketone (LVl) was dissolved in methanol and then 
refluxed with thiourea under the conditions described earlier. 
After usual workup and purification by crystallization, a 
compound, m.p. 140 was obtained. 
(LVI) 
CgHj_7 
PhNH-C-NHo . „ 
MeOH '^ P^ 
-Ph 
(LXX) 
21 
The compound, m.p. 140 analysed for C^ yHp, .N^SO^. Its 
i.r. spectrum showed bands at 3200, 3000, 1735s, 1600s, 1520w, 
1230 and 660 cm" . The band at 3200 cm"" was due to NH group, 
3000 and 1600 cm" for phenyl group. The strong band at 1735, 
1210 cm was attributed to propionate group. The weak band at 
1520 for C=N and 660 cm for C-S stretching were also observed, 
The appearance of signal in n.m.r. spectrum at d 7.4 and 7,3 
integrating for five protons strongly supported the presence of 
aromatic protons. A broad multiplet signal centered at d 4.9 
(Wl/2 = 18Hz) was assigned to C3a-H (A/B ring junction trans). 
A broadened singlet peak appeared at d 6.1 (exchangeable with 
deuterium) integrating for one proton was ascribed to -NH protor 
Another signal as a quartet at 2.3 (J = 7Hz), for two protons, 
v'.hich could be attributed to methylene protons of propionate 
group (CH2-CH2-COO). Methyl signals were observed at 5 1.30, 
1.18, 0.96, 0.80 and 0.68. On the basis of elemental analysis 
and foregoing discussion, the compound, m.p. 140 can be charac-
terized as 3p-propionoxy-2'-N-phenylamino-5a-cholest-6-eno[6,7-d 
thiazole (LXX). 
22 
Reaction of 5-bromo-6-oxo«,5a-cholestane (LIVJ with urea ; 6,7-
[l,3]epi[l,3]diaZa-3' ,6-dehydro-5a--cholestan-2'-one (LXXI) : 
a-Bromoketone (LIV) , was refluxed with urea for 5 hours. 
After the completion of the reaction, the mixture was washed 
with water and extracted with ether. After evaporation of the 
solvent an oily product was obtained, which on crystallization 
afforded a compound, m.p. 136 . 
^8^17 
MeOH 
(LIV) (LXXI) 
The compound, m.p. 136 was analysed for C^gH.,N„0. This 
composition indicated the presence of urea moiety in the steroic 
nucleus. Its i.r. spectrum exhibited bands at 3220, 1720s, 
1520, 1410 cm" . The band at 3220 was assigned to -NH group. 
A strong band at 1720 cm shows the presence of five membered 
cyclic urease moeity . 1650 (C=0), 1520 for (C=N) and 1410 
cm assigned to C-N stretching. On the basis of elemental 
analysis and i.r. values the following possible isomers could 
be written (LXXI-LXXV). 
23 
(LXXI) (LXXII) 
^JH, 
(LXXIII) 
(LXXIV) 
The n.m.r. spectrum lent its support in favour of (LXXI) 
in a broadway. The spectrum displayed a doublet integrating for 
one proton at d 5.2 (J = 5Hz) which was assigned to -NH (exch-
angeable with deuterium). The structure (LXXIII) could be 
discarded as the compound showed the integration for one proton 
wnereas (LXXIII) posses two protons. Another signal appeared 
as a double doublet for one proton at d 3.1 (J = 9Hz, 15Hz), 
which may be assigned to C7-H. In the structure (LXXIV) one 
would expect a doublet around d 3.8 - 4,8, but the presence of 
a double doublet at d 3.1, discarded the structure (LXXIV). 
24 
The same signal also discdrded the possibility of (LXXV) and 
(LXXIII). The coupling constant for the double doublet at 
d 3,1 (9Hz and 5Hz) strongly suggested axial-axial coupling 
being present which is accountable only if C7-proton is axial 
and a-oriented thus rendering the N-C as equatorial or p-ori-
ented discarding the possibility (LXXII). Methyl signals were 
observed at d 1.1, 0.91, 0.85 and 0,67. On the basis of above 
discussion the compound, m.p. 136 may be characterized as 
6,7-[l,3]epi[l,3]diaza-3',6-dehydro-5a-cholestan-2'-one (LXXI). 
This finds support as the same compound (LXXI) is obtained v/her 
7a-bromo-6-oxo-5a-cholestane (XLV) is treated with urea, 
unaer the same reaction conditions. 
Reaction of 3l3-acetoxy-5-bromo-6-oxo-5a-cholestane (LVj with 
urea ; 3i3-Hvdroxv-6.7-Ll, 3 Jepi[l,3]diaza-3',6-dehvdro-5a-
cholestan-2'-one (LXXVI) ; 
a-Bromoketone (LV) was heated under reflux for 5 hours 
with urea. After the usual work up as described earlier, a 
compound, m.p. 125° was obtained. 
AcO 
CQHU 
0 
NH -C-i\]H 
MeOH 
(LXXVI) 
25 
The compound, m.p. 125 was correctly analysed for 
C^„H,,N^O^. The presence of two nitrogen atoms in the product 28 46 2 2 "^  
leads to various possible structures such as LXXVI-LXXX. 
CQHJ_7 
H O ^ ^ . ^ ^ ^ N - H 
0 
(LXXVI) 
H W 
N-H M 
NHo 
(LXXIX) (LXXX) 
The composition of C^ oH^ z^ N^ O discarded the possibility 
of structure (LXXVIl). The i.r. spectrum again eliminated the 
structure (LXXVIl) as the compound showed no bands at 1730 and 
1240 cm" , characteristic band of (CH^COOj. The bands at 
_1 
3400 and 3100 cm were exhibited for -OH and -NH groups 
39 
respectively. A characteristic bond of imidazolone appeared 
1 9 
at 1720s anc , 1650 cm LNH-C-N], 1520 (C=N). It appears 
that OAc grouois hyarolysed to give the hydroxy 
26 
compound during the course of reacfi on,The n.m.r. spectrum 
displayed a doublet like signal at d 6.5 (j = 5Hz) for one 
proton, which was accounted for -NH (exchangeable with 
deuterium}, k multiplet signal integrating for one proton 
centered at d 4.3 (Wl/2 = 16Hz) was ascribed to C3a-H (A/B ring 
junction trans). Another signal was observed as a double 
doublet at d 3.2 (9Hz, 5Hz) which could be assigned to C7a-H. 
A broadened singlet was obtained at d 2.3 (exchangeable with 
deuterium) which was assigned to -OH. Methyl signals were 
observed at d 1.12, 1.0, 0.91 and 0.73. In the light of above 
discussion the compound, m.p. 125 may be characterized as 
3p-hydroxy-6,7[1,3]epi[1,3]diaza-3',6-dehydro-5a-cholestane-2•-
one (LXXVI). 
Reaction of 30-hvdroxv-6.7-[l,3]epi[l,33diaza-3*.6-dehvdro-5a-
cholestan-2*-one (.LXXVI, j with pyridine and acetic anhydride : 
3|3-M,cetoxy-6.7-[l,3Jepi[l,3]diaza-3* ,6-dehydro-5a-cholestan-2'-
one (LXXVII) : 
The compound (LXXVI) on treatment with pyridine and acetic 
anhydride afforded a product as an oil (LXXVIl). 
CgH-j_y 
(LXXVI) 
N-H 
27 
The compound oil (LXXVIl) was analysed for C2oH48'^2^3* 
Its i.r. spectrum showed bands at 3350 br (-NH), 1735 3(^3-000, 
1720 s(imidazolone)^^, 1660 (C=0), 1520 (C=N), 1210s cm"^(C-0). 
The elemental composition and i.r. data hold good for the 
structure (DCXXVIl).The n.m.r. spectrum of the compound showed 
a doublet like signal at d 5,68 (J = 5Hz) (exchangeable with 
deuterium). This signal can be assigned to -NH. A multiplet 
signal ascribable to C3a-H, axial appeared at d 4.6 with half 
band width of 16Hz. The nature of the signal as a multiplet 
with half band width of 16Hz suggests that A/B ring junction of 
the product was trans. Another signal observed as a double 
doublet integrating for one proton at d 3.1 (J = 9Hz, 5Hz) 
was assigned to C7a-H. Methyl signals were seen at d 1.21, 
1.08, 0.81, 0.78 and 0.63. On the basis of above spectral data 
the compound may be emphasized as 3p-acetoxy-6,7[l,3]epi[l,3] 
diaza-3',6-dehydro-5a-cholestan-2'-one (LXXVIl). 
Reaction of 36-propionoxv-5-bromo-6-oxo-5a-cholestane (LVl) with 
urea : 3g-Propionoxy-6.7--[l.3]epi[l.3 |diaza-3*/6-dehvdro-5a-
cholestan-2'-one (DCXXI) : 
a-Bromoketone (LVI) was heated under reflux for 5 hours 
with urea. After usual work up and crystallization a compound 
with m.p. 143 was obtained as the only product. 
28 
98H17 
N-H 
(LVI) (LXXXI) 
-1 
The compound, m.p. 143° analysed for C2J_H5QN202. Its 
i.r. spectrum showed bands at 3300 br, 1735 and at 1230 cm 
which indicated the presence of N-H and ester functions. A 
-1 39 
strong band at 1720 cm was seen for imidazolone moiety , 
ana at 1660 for (C=C), 1520 cm" (C=N). The elemental analysis 
and i.r. data hold good for the structure (LXXXI). The n.m.r. 
spectrum of the compound displayed doublet signal for one 
proton at d 6.57 (j = 5Hz) which could be due to -NH (exchan-
geable with deuterium). Another signal as a multiplet centered 
at d 4.6 (Wl/2 = 18Hz) was ascribed to C3a-H. The half band 
width of 18 Hz suggests that the A/B ring junction of the 
product was trans. A signal observed as a double doublet, 
integrating for one proton at d 3.1 (9Hz and 5Hz) was assigned 
to C7a-H signal for methylene protons of propionate was obtained 
as a distorted quartet at d 2.3 (J = 7Hz), Methyl signals were 
seen at d 1.28, 1.21, 0.9, 0.8 and 0.67. On the basis of elemen 
tal and spectral values, the compound, m.p. 143° may be 
characterized as 3p-propionoxy-6,7-[l,3]epi[l,3Jdiaza-3',6-
dehydro-5a-cholestane-2'-one (LXXXI). 
experimental 
All melting points are uncorrected, i.r. spectra were 
determined in KBr nujol with a Perkin-Elmer 621 and Pye Unicam 
SP3-100 spectrometers. H-N.m.r. spectra were run in CDCl-, on 
a Varian A-60D instrument with TMS as internal standard. Mass 
spectra were measured on JMS-D300 AIE MS-9 spectrometer using 
direct insertion technique at a source temperature of 250 C. 
The mass values of fragment ions from various compounds are 
given and parenthesis indicating the relative abundance {%) 
of the peaks with respect to the base peak as 10C%. Thin layer 
chromarographic plates were coated with a silica gel G and 
sprayed with 20% aqueous perchloric acid. Light petroleum 
refers to a traction of b.p. 60-80 C, n.m.r, values are given 
in ppm (s = singlet, d = doublet, dd = double doublet, t = tri-
plet, q = quartet, br = broad, Umc = Unresolved multiplet 
centered, at, mc = multiplet centered at). I.r. values are 
given in cm (s = strong, m = medium, w = weak, br = broad). 
Sodium sulphate (.anhydrous) was used as the drying agent. 
30 
3g-Chlorocholest-5-ene : 
Freshly purified thionylchloride (40 ml) was added gradu-
ally to cholesterol (50 g) at room temperature. A vigorous 
reaction ensued with the evolution of gaseous products. When 
the reaction slackened, the reaction mixture was gently heated 
at a temperature of 50-60° on a water bath for one hour, and 
then poured on crushed ice with stirring. The yellow solid 
thus obtained was filtered under suction, washed several times 
with water and air dried. Recrystallization from acetone gave 
3p-chiorocholest~5-ene (38 gj, m.p. 94° (litf^ , m.p. 96-97°). 
96-97°). 
Cholest-5-ene : 
3^-Chlorocholest~5-ene (10 g) was dissolved in warm 
amyl alcohol (230 ml) and sodium metal (20 g) was added to the 
solution with continuous stirring over a period of eight hours. 
The reaction mixture was warmed occasionally. When all the 
sodium metal was dissolved, the reaction mixture was poured onto 
water, acidified with hydrochloric acid and then allowed to 
stand overnight. A white crystalline solid thus obtained was 
filtered under suction and washed thoroughly with water and air 
dried. The crude material was recrystallized from acetone to 
provide cholest-5-ene (8.3 g), m.p. 94° (lit. , m.p. 95°). 
31 
6-Nitrocholest-5-ene : 
A suspension of finely powdered cholest-5-ene (6 g) in 
glacial acetic acid (50 ml) was vigorously stirred at room 
temperature and treated with nitric acid (15 mlj d, 1.5) 
followed by the addition of sodium nitrite (3 g) over a period 
of one hour. The reaction mixture was poured into cold water 
and the product thus obtained was extracted with ether. The 
ethereal layer was washed successively with water, sodium 
bicarbonate (5%) and again with water and dried over anhydrous 
sodium sulphate. Removal of the solvent provided the desired 
product as an oil which was crystallized from methanol as 
leaflets (4.5 g) m.p. 119-120° (lit."^ ,^ m.p. 120-121°). 
5a-Cholestan-6-one : 
6-Nitrocholest-5-ene (6 g) was dissolved in warm glacial 
acetic acid (120 ml) and zinc dust (12 g) was gradually added 
with snaking^the mixture was heated under reflux for four 
hours and water added now and then during the course of reaction. 
Zinc powder (unreacted) was removed by filtration and the 
t literate was diluted v^/ith water. 5a-Cholestan-6-one crysta-
llized out as thin plates and was recrystallized from ethanol 
(3.5 g) m.p. 96-98° (lit."^ ,^ m.p. 98-100°). 
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5a-Bromo-6-oxo-5a-cholestane (LIV) : 
Sa-Cholestan -6-one (8 g) was mixed with acetic acid (lb 
ml) cina ether (91 ml) tneu cooled to 0°C. Bromine solution 
(41 gm of bromine in 58 ml of acetic acid) was added to it 
slowly. Few drops of hydrobromic acid were added to catalyse 
the reaction. Decolourization proceeded rapidly and a crysta-
lline material started separating after the addition of appro-
ximately half of the bromine solution. The ether was removed 
under reduced pressure and the desired ketone collected and 
recrystallized from petroleum ether (3.6 g), m.p. 102 (lit 
m.p. 101-102°). 
3P-Acetoxy cholest-5-ene : 
A mixture of cholesterol (50 g), pyridine (75 ml) and 
acetic anhydride (50 ml) was heated on a water bath for 2 hours^ 
The resulting brown solution was poured onto crushed ice-water 
mixture with stirring. A light brown solid thus obtained was 
filtered under suction, washed with water and air dried. The 
crude product on crystallization from acetone gave pure 3^-
acetoxy cholest-5-ene (45 g), m.p. 114-115° (lit. , m.p. 
115-116°). 
3g-Acetoxv-5-bromo-6-hvdroxv-5a-cholestane : 
A solution of 3fi-acetoxycholest-5-ene (6.0 g) in ether 
: 33 : 
(200 ml) Wds cooled to 10°C. Perchloric acid (0.8 ml) and 
NBS (4.8 g) were added and the mixture was stirred at 25°C 
for two hours. The ethereal layer was washed with water, 
sodium thiosulphate solution and again with water, dried over 
anhydrous sodium sulphate. Evaporation of the solvent provided 
an oil, which was crystallized from light petroleum to give 
3|3-acetoxy-5-bromo-6p-hydroxy-5a-cholestane (2.2 g), m.p. 160 
(lit. , m.p. 162 ;. 
33-Acetoxv-5-bromo-6-oxo-5a-cholestane (LV) : 
3^3-Acetoxy-5-bromo76-hyuroxy-5a-choJlestnnp (^  ^} w^s 
suspended in acetone (150 ml) in a three necked flask fitted 
with a stirrer and a dropping funnel. The suspension was sti-
rred for five minutes and Jones' reagent (8 ml) was then added 
dropwise from a dropping funnel in the course of fifteen 
minutes. The temperature of the reaction mixture during oxida-
tion was maintained between 0-5°C by external cooling. After 
the addition was complete, stirring was continued for additiona. 
fifteen minutes and cold water (100 ml) was then added. The 
product thus obtained was filtered under suction, washed thorou-
ghly with water and dried to give the 5-bromoketone (LV) (4 g) 
m.p. 162° (lit.~^ ,^ m.p. 162-164°). 
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30-Propionoxvcuolest-5-ene : 
A mixture of cholesterol (50 g), pyridine (75 ml) and 
propionic anhydride (50 mlj was heated on a water bath for 
five hours. The resulting brown solution was poured on to 
crushed ice-water mixture with stirring. The light brown solid 
thus obtained was filtered under suction, washed with water 
and air dried. The crude product on recrystallization from 
n 3R 
acetone gave the pure propionate (45 g), m.p. 100 (lit. , 
m.p. 100-101°). 
3g-Propionoxy-5-bromo-6p-hydroxy-5a-cholestane : 
A solution of 3'p-propionoxycnolest-5-ene (6.0 g) in 
ether (200 ml) was cooled to 5-10°C. Perchloric acid (0.8 ml) 
and NBS (4.8 g) were added and the mixture was stirred at 25°C 
for two hours. The ethereal solution was washed with water, 
sodium thiosulphate solution and again with water and dried 
over anhydrous sodium sulphate. Evaporation of the solvent 
provided an oil, which was crystallized from light petroleum 
to give 3^-propionoxy-5a-bromo-6p-hydroxy-5a-cholestane (2.5 g) 
m.p. 140° (lit.^^, m.p. 140°). 
3g-PropionoxY-5-bromo-6-oxo-5a-cholestane (LVI) : 
3p-Propionoxy-5-bromo-6p-hydroxy-5a-cholestane (5 g) was 
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suspended in acetone (150 ml) in a three necked flask fitted 
with a stirrer and a dropping funnel. The suspension was sti-
rred for five minutes and Jone's reagent (8 ml) was then added 
dropwise from a dropping funnel in the course of fifteen 
minutes. The temperature of the reaction mixture during oxi-
dation was maintained between 0-5 C by external cooling. After 
the addition was complete, stirring was continued for additional 
fifteen minutes and cold water (100 ml) was then added. The 
product thus obtained was filtered under suction, washed thorou-
ghly with Water and dried to give 3p-propionoxy-5-bromo-6-oxo-
5a-cholestane (LVI) (3.7 g), m.p. 116° (lit.^^, m.p. 116°). 
Reaction of 5-bromo-6-oxo~5a-cholestane (LIV) with thiourea : 
2*-Amino-5a-cholest-6-eno[6.7-d1thiazole (XLVIII) : 
5a-Bromo-6-oxo-5a-cholestane (LIV) (l g) in methanol 
(20 ml) was heated with thiourea (0.2 g) under reflux for 8 
hours, then the reaction mixture was diluted with water and 
extracted with ether. The ethereal solution was washed succe-
ssively with water and dried over anhydrous sodium sulphate. 
Removal of the solvent gave an oil which was recrystallized 
from petroleum benzene to provide 2'-amino-5a-cholest-6-eno 
L6,7-d]thiazole (XLVIIl) (650 mg), m.p. 187°. N) 3250, 
_ '^  V max. 
3150 (-NH2), 1625 (C=C), 1520 (C=N), 1470, 1370 (C-N) and 
665 cm" (C-S); d 5.3 br, s (2H, -1^2; exchangeable with 
deuterium), 1.0, 0.92, 0.81 and 0.65 (methyls). 
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Analysis found : C, 75.12; H, 9.97; N, 6.98 
C^QH^^N^S requires : C, 75.96; H, 10.47; N, 7.24%. 
Reaction of 3g-acetoxv~5-bromo~6-oxo--5a-cholestane (LV) with 
thiourea : 3g-Acetoxv-2'-amino-5a--cholest~6-eno[6«7-d]thia-
zole (L) : 
3g-Acetoxy-5-bromo-6-oxo-5a-cholestane (LV) (1 g) in 
methanol (20 ml) was heated with thiourea (0.2 g) under reflux 
in the manner described for the previous reaction. Usual work 
up of the reaction mixture followed by evaporation of the 
solvent yielded a brown residue which was recrystallized from 
petroleum benzene to provide 3p-acetoxy-2'-amino-5a-cholest-
6-eno[6,7-d]thiazole (L) (700 mg) m.p. 202°. ^jj^^^. ^^^^ 
i-m^)y 1730, 1265 (CH3COOJ, 1630 (C=C), 1540 (C=N), 1320 (C-N) 
and 650 cm" (C-S); d 5.3 s(2H, -NH2; exchangeable with deute-
rium), 3.9 m(lH, C3a-H, Wl/2 = 16Hz), 2.1 s(3H, CH^CCO), 1„21, 
0.92, 0.81 and 0.67 (methyls). 
Analysis found : C, 71.14; H, 9.00; N, 4.91 
^30^48^2^^2 ^^^^^^^^ • »^ 71.95; H, 9.66; N, 5.59% 
Reaction of 3g-propionoxy-5-bromo-6-oxo-5a-cholestane (LVI) 
with thiourea : 3B--Propionoxy--2*-amino-5a-cholest-6-eno[6.7-dl 
thiazole (LXIl) : 
3g-Propionoxy-5-bromo-6-oxo-5a-cholestane (LVI) (0.750 g) 
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with thiourea (0.158 g) in methanol was refluxed under similar 
reaction conditions described earlier. After usual workup and 
evaporation of the solvent gave a crude product which was re-
crystallized from petroleum benzene to provide S^-propionoxy-
2'-amino-5a-cholest-6-eno[6,7-d]thiazole CLXII) (0.500 g) 
ra.p. 117°, A) ^ 3200 (-NH^ *^ 1^35 and 1240 (CH^CH„COO), 1520 
(C=N), 1450 (C-N) 660 cm""^  (C-S); d 4.9 m(lH, C3a-H; Wl/2 = 
18Hz), 5.3 br,s(2H, -^^2; exchangeable with deuterium), 2.2 
q(2H, CH3-CH2COO, J=7Hz}, 1.21, 1.02, 0.92, 0.81 and 0.69 
(methyls). 
Analysis found : C, 71.92; H, 9.61; N, 4.98 
Sl"50^2^S ^^q^i^^s • »^ 72.32; H, 9.80; N, 5.44%. 
Reaction of 5-bromo-6-oxo-5a-cholestane (LIV) with phenylthio-
urea ; 2*-N-phenvl amino-5a-cholest-6-eno[6.7-dJthiazole 
(LXm) ; 
5-Bromo-6-oxo-5a-cholestane (LIV) (1 g) in methanol (25 ml, 
was heated with phenylthiourea (0.400 g) under reflux tor 8 hrs, 
then the reaction mixture was diluted with water and extracted 
with ether. The ethereal layer was washed with water and dried 
over anhydrous sodium sulphate. Evaporation of the solvent gave 
a crude product which was recrystallized from methanol to provic 
2'-N-phenylamino-5a-cholest-6-eno[6,7-d]thiazole (D(III) (800 mc 
m.p. 132°. ^ ) ^ ^ ^ 3010, 1600 (aromatic group), 3240 (-NH), 1530 i^ max • 
(C=N), 1320 (C-N), 600 cm"^ (C-S); d 7.4, 7.3 m(5H, aromatic 
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proton), 6.6 br, s(lH, -NH; exchangeable with deuterium), 1.12, 
0.91, 0.85 and 0.65 (methyls). 
Analysis found : C, 78.25; H, 9.01; N, 4.8 
^34^50^2^ requires : C, 78.71; H, 9.7; N, 5.4%. 
Reaction of 30-acetoxv-5-bromo-6-oxo~-5a-cholestane (LV) : 
3K3-Acetoxv-2* -N-phenyl amino-5a-cholest-6-eno[6,7-d Jthidzole 
(LXIX) : 
3p-Acetoxy-5-bromo-6-oxo-5a-cholestane (LV) (750 mg), in 
methanol (10 ml) was heated with phenylthiourea (0.2 g). Usual 
workup of the reaction mixture followed by evaporation of the 
solvent yielded a crude product, which was recrystallized from 
methanol to gxve 3p-acetoxy-2*-N-phenyldfnino--5a-cnolest-6-eno 
[6,7-d]thiazole (LXIX) (400 mg), m.p. 121°. >.) ^ 3200, 3150 
(-NH), 3000, 1600 (phenyl group), 1735, 1235 (CH3COO), 1520 
(C=N), 650 cm" (C-S); d 7.4 and 7.3 (5H, aromatic protons), 6.5 
br, s(lH, -NH; exchangeable with deuterium), 3.8 m(lH, C3a-H, 
Wl/2 = 16Hz), 2.0 (CH3-COO), 1.02, 0.91, 0.80 and 0.70 (methyls), 
Analysis found : C, 74.15; H, 9.92; N, 4.30 
C3^H^2^2^°2 ^®^"i^®s : C, 74.95; H, 9.90; N, 4.85%. 
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Reaction of 3g-propionoxy-5-bromo-6-oxo-5a-cholestane (LVl) with 
phenylthiourea ; 3g-PropionoXY-2*-N-phenyl-amino-5a-cholest-6-
eno[6.7-d1thiazole (LXX) : 
3p-Propionoxy-5-bromo-6-oxo-5a-cholestane (LVI^ (750 mg) 
was treated with phenylthiourea (0.25 mg) under the same reaction 
conditions described in the previous reaction. After usudi 
workup and crystallization from methanol afforded 3p-propionoxy-
2*-N-phenyl-amino-5a-cholest-6-eno[6,7-d]thiazole (LXX) (500 mg), 
m.p. 140°. \) 3200 (-NH), 3000, 1600 (phenyl group), 1735, 
1210 (CH^-CH^-COO). 1520 (C=N), 660 cm"-*- (C-S), d 7.4 and 7.3 
m(5H, aromatic proton), 4.9 m(lH, C3a-H, Wl/2 = 18Hz), 6.1 br, s 
(IH, -NH; exchangeable with deuterium), 2.3 q(2H, CH2-CH2-COU 
J=/Hz), 1.30, 1.18, 0.96, 0.80 cind 0.68 ^methyls). 
Analysis found : C, 74.93; H, 8.82; N, 4.10 
^37^54^2^°2 ^^q^i^^s : C, 75.20; H, 9.21; N, 4.74% 
Reaction of 5-bromo-6-oxo-5a--cholestane (LIV) with urea : 
6,7-[l,3jepiLl,3jdiaza-3',6-dehvdro-5a-cholestan-2'-one (LXXI) : 
5-Bromo-6-oxo-5a-cholestane (LIV) (l.OO g) with urea 
(1.8 g) in methanol was refluxed for five hrs. After completion 
of the reaction, the reaction mixture was diluted with water 
and extracted with ether. The ethereal layer was washed with 
water and dried over anhydrous sodium sulphate. Evaporation of 
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the solvent gave an oil which was recrystallized from methanol 
to provide 3p-hydroxy-6,7-[l,3jepi[l, 3jdia2a-3*,6-dehydro-ba-
cholestan-2«-one (LKXI) (400 mg), m.p, 136°. >^^^^^ 3220 (-NH), 
1720 (imidazolone moiety), 1650 (C=0), 1520 (C=N;, 1410 (C-N); 
d 5.2 d(.lH, INH, J=5Hz exchangeable with deuterium), 3.1 dd(lH, 
C7a-H, J = 9Hz, 5Hz), 1.1, 0.91, 0.85 and 0.67 (methyls). 
Analysis found : C, 78.20; H, 10.01; N, 5.93 
^8^46^2^ requires : C, 78.81; H, 10.87; N, 6.56% 
Reaction of 3g-acetoxy--5--bromo--6-oxo-5a-cholestane (LV) with 
urea ; 3g-Hvdroxv-6.7--[l, 3]epi[l.3]diaza-3* .6-dehYdro-5a-
cholestan-2'-one (DCXVl) : 
3p-Acetoxy-5-bromo-6-oxo-5a-cholestane (LV) (750 mg) with 
urea (0.15 gm) in methanol was refluxed under similar reaction 
conditions described earlier. After usual workup and evapora-
tion of the solvent gave a crude product which was recrystallize 
from methanol to provide 3p-hydroxy-6,7[l,33epi|.l,3]diaza-3', 
6-dehydro-5a-cholestan-2*-one (LXXVI) (540 mg), m.p. 125°. 
^)max. ^^^' •^'•^  ^ •^^' ~^^* ^^^^ (imidazolone moiety), 1650 
(C=0), 1520 (C=N); d 6.5 d(lH, J = 5Hz, -NH; exchangeable with 
deuterium), 4.3 m(lH, C3a-H, Wl/2 = 16Hz), 3.2 dd(lH, C7a-H, 
J = 9Hz,5Hz), 2.3 br, s(lH, -OH; exchangeable with deuterium), 
1.12, 1.0, 0.91 and 0.73 (methyls). 
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Analysis found : C, 74.98; H, 9.88; N, 5.74 
2^8"46^ 2'^ 2 ^^ c^ uires : C, 75.67; H, 10.47; N, 6.33%. 
Reaction of 3g-hvdroxv-6.7[l.3]epi[l.3]diaza-3,6-dehvciro-5a-
cholestan-2'-one (LXXVI) with acetic anhydride and pyridine : 
3g-Acetoxy-6.7-[l.3lepiri.3]diaza-3',6 -dehydro-Sa-cholestan^., 
2'-one (LKXVII) : 
The compound (LXXVl) (100 mg) pyridine (1 ml) and acetic 
anhydride (0.7 ml) was heated on water bath for five hours. 
The resulting brown solution was poured onto crushed ice-water 
mixture with stirring. The light brown semi-solid compound was 
obtainedA^XXVxi),3p-acetoxy-6,7-[l,3]epiLl,3]-diaza-3',6'-
dehydro-5archolestane (LXXVIIj. l^„ ^  3350 (-NH), 1735, 1210 
(CH3COO), 1720 s(imida2olone moiety), 1660 (C=0j, 1520 (C=N;; 
d 5.68 br, d(lH, J=5Hz, -NH, exchangeable with deuterium), 4.6 m 
(IH, C3a-H, Wl/2 = I6H2), 3.1 dd(lH, C7a-H, J = 9Hz, 5Hz), 1.21, 
1.08, 0.81, 0.78 and 0.63 (methyls). 
Analysis found : C, 73.92; H, 9.21; N, 5.01 
^3o"48'^2°3 ^^q^i^^s : C, 74.33; H, 9.98; N, 5.78%. 
Reaction of 3g-propionoxy-5-bromo-6-oxo-5a-cholestane (LVI) with 
urea ; 3g-Propionoxv-6.7-[l.3lepi[l.3]diaza-3'.6-dehydro-5a-
cholestan-2'-one (LXXXI) : 
3p-Propionoxy-5-bromo-6-oxo-5a-cholestane (LVI) (750 mg) 
in metiianol (20 ml) was refluxed with urea (0.20 mg), under 
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similar reaction conditions as described earlier. The reaction 
mixture after usual workup and crystallization from methanol 
af forded 3p-propionoxy-6,7-[1,3]epiL1, 3]diaza-3',6-dehydro-5a-
cholestan-2«-one (DCXXI) (50U mg), m.p. 143°. \L ^ 3300 (~NH), 
ymax. 
1735, 1230 (CH3CH2COO), 1720 sCimidazolone moie ty ) , 1660 (0=0) , 
1520 cm"-"- (C=N); d 6.57 d( lH, J=5H2, -NH; exchangeable with 
deu t e r ium) , 4 .6 m(lH, C3a-H; Wl/2 = 18Hz), 3 .1 dd(lH, C7a-H, 
J = 9Hz, 5Hz), 2 . 3 q(2H, CHgCH^COO, J = 7Hz), 1.28, 1 .21, 0 . 9 0 , 
0 .80 and 0 .67 (me thy l s ) . 
Ana lys i s found : C, 73 .99 ; H, 9 . 72 ; N, b.Ol 
^ 3 l S o ^ 2 ^ 3 ^®^^^^®^ • ^ ' 7 4 . 6 5 ; H, 10 .10 ; N, 5.62%. 
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C^aptn-QltDa 
OXIDATION OF STEROIDAL OXIMES 
WITH Mn [III] ACETATE 
^^toxttml 
A new impetus is being in the recent past of the oxidation 
of olefins with one electron oxidant ~ such as manganese(lll) 
1-2 3-5 
acetate and cerium ammonium nitrate etc. Primarily 
because they are used in the synthesis of Y-lactones which are 
6-9 known biologically active compounds 
Many naturally occurriiig lactones show antibacterial proper-
ties, some of them are protoanemonin, penicillic acid, elavoic 
acid and crepin manifest antibiotic action against ju^ ... +ve and 
fo^m -ve bacterias, one of the important substances protoane-
IC 
monin was first isolated from butter cup by Asahina and Fujita 
and later from anemone Pulsatilla by BaCr et al. The disco-
very of biologically active lactones has stimulated interest in 
the synthesis of more lactones for which Mn(lII)acetate has also 
been one of the reagents used successfully, this chapter gives 
brief account of the use of Mn(lll}acetate, 
Mn(lII)acetate acts as an oxidizing agent and most of the 
results have been successfully reported in terms of minor sphere 
one electron transfer process 
Olefins on oxidation with Mn(lII)acetate result in the 
12 formation of y-lactones . Generally, Y-lactones are regarded 
as most stable, which on hydrolysis give Y or 4-hydroxy acids. 
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Lactones are heterocyclic compounds, viz. 2-oxo-oxetan or 
fj-butyrolactone (I), 2-oxo-oxolan or Y-butyrolactone (II) and 
2-oxo-oxane, d-valerolactone (III), Greek letter prefix is used 
to denote ring size as that used for the position of the 
hydroxy group related to the carboxylic function in the hydroxy 
acids. 
a i3y e Y "(( 
(I) (II) (III) 
13 Moon and Bohm showed that oxidation of 2-butanone (IV) 
3-methyl-2-butanone (V) and 2-octanone (VI) with Pb(IV) acetate 
in acetic acid gave their respective oxidation products, 
lvacetoxy-2-butanone (VII), l-acetoxy-3-methyl-2-butanone (VIIl!^  
and l-acetoxy-2-octanone (IX). 
0 0 
C2H^ -c!:-CH3 Pb(IV)acetate ^ c^H^-C-CH^OAc 
( IV) 
I 3 II , , 
CH3-C - C - CH^ TT 
H 
(V) 
0 
II I t 
^6" l3"^"^"3 ^ 
(VII) 
I 3 
•> CH„-C-C-CH^-OAc 
(VI I I ) 
0 
•> C,H, „-C-CH^OAc 0 i o 2 
(VI) (IX) 
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14 \ 
Okano reported the oxidation of 1-hexene (X; and 
2-methyl-2-pentene (XI) with Mn(lII)acetate in acetic acid 
and acetic anhydride. 1-Hexene (X) afforded 4-acetoxyoctanoic 
acid (XII), the y-lactone of 4-hydroxyoctanoic acid (XIII), 
3-octenoic acid (XIV) and 4-octenoic acid (XV) and octanoic 
acid (XVI). In the presence of acetic acid^the alkene (XI) 
gave 4-acetoxy-3-ethyl-4-mGthyIpentanoic acid (XVII), Y-lactone 
of 3-ethyl-4-hydroxy-4-methyIpentanoic acid (XVIII), 3-isopro-
penyl pentanoic acid (XIX) and 3-ethyl-4-methyleneheptanedloic 
acid (XX). 
OAc 
CH3-(CH2)3-CH=CH2 ^ ^ ^ S ' ^ A c ^ > CH3-(CH2)3-CH(CH2)2-COOH 
(X) (XII) 
+ CH3-(CH3)3-CH - CH^ + CH3-(CH2)3-CH = CH-CH -^COOH 
'i 
( X I I I I ) (XIV) 
+ CH3-(CH2)2-CH = CH-(CH2)2-COOH + CH3-(CH2)^-COOH 
(XV) (XVI) 
pu CH -^COOH CH„ 
r 3 , , I 2 , 3 
CH3-CH2-CH - C - CH3 TT > CH3-CH2-CH "^-^^3 
(XI) (XVII) 
f"3 CH^ 
I I 3 
+ CH3-CH2-CH - C -CH3 + CH3-CH2-CH-C = CH2 
CH2COOH 
(XIX) 
OAc 
: 51 : 
CH^COOH 
I 2 
+ CH„-CH^-CH-C-(CH„)„-COOH 
(xx; 
15 Bush and Finkbeiner reported that the oxidation of 
styrene (XXl), a-methylstyrene (XXIl),, p-methyl styrene (XXIII), 
3,3-dimetnyi-l-bvitene (XXIV) with Mn(IIl)acetate in acetic acid 
and acetic anhydride afforded their corresponding Y-lactons, 
5-phenyl tetrahydro-2-furanone (XXV), 5-methyl-5-phenyltetra-
hydro-2-furanone (XXVI), 4-methyl-5-phenyltetrahydro-2-furanone 
(XX^/I), 4-methyl-5-phenyl tetrdhydro-2-f uranone (XXVII) and 
S-tertiary butyl tetrahydro-2-furanone (XXVIII), respectively. 
^6^5 H 
~-C=CH. ^1^}^}hl^\^^^ > C.H.-C CH 2 AcOH, AC2O ' ^6"5 I I 2 
(xxi; 
9^ 3 CH 
II 
0 
(XXV) 
• t 3 
C^Hp^-C-CH^ Ti > '-'6^ 5~^  ^^2 
0 
C 
II 
0 
(XXII; (XXVI) 
CH H H 3 I I 
O^W^ CH = C r\ > C.H^-C C CH 
H 
6 ' ' 5 " ' ' ~ ^ v ^ , , , ^6"5 r — r — ^"3 
0. 
0 
(XXIII) (XXVII) 
CH^ -
CH, 
I ^  
C -
I 
CH, 
CH = CH. 
t I 
f I CH^ -
1 ^ 
C 
I 
CH, 
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H H 
1 I 
C - CH 
0 
-y 
0 
(XXIV j (XXVIII) 
'When the reaction of alkene with Mn(lll)acetate was 
carried out in acetic acid with radio-active carbon, the 
Y-lactone acetate obtained, showed the presence of labelled 
carbon ' . This indicates that solvent participates in the 
reaction of alkenes with Mn(III}acetate. On heating Mn(IIl) 
acetate (dihydrate) at 100°C, an appreciable amount of succinic 
acid and a trace of acetoxy acetic acid were isolated. These 
results demonstrated the formation of radicals CH^COOH, CH-COO, 
CH^-CHCOOH and CH^-CH^COO with the participation of solvent in 
the Mn(lll}acetate reaction. 
3 
Heiba ^  Dessau reported Y-butyrolactones from olefins 
and carboxylic acid in a single step process. 
^1 R„ 
c = c:^  
R^ R. 
R. 
+ 
R, 
H 0 
I II 
C - C - OH 
M" 
R. R„ 
I 1 I 3 
Ro ~ C — C — R. 
0 
^c-\. 
'i 
M"*" = Mn(lli;, Ce(lV), V(V) 
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Higher valent metal salts of manganese, cerium and vanadium * 
have been used successfully in the lactone synthesis. The 
manganese reagent used was the acetate dihydrate Mn(0Ac)„.2H„0 
which was readily prepared by permanganate oxidation of manganoi 
acetate and could be stored for extended period of time. 
Generally this reaction is conducted at the temperature range 
120-180 in a refluxing system. 
Free carboxy methyl radical as an intermediate has been 
demonstrated by thermal decomposition of manganic and eerie 
acetates ~ . According to this, the free radical mechanism 
has been proposed for lactone synthesis (Scheme-1). 
» CH,^ -COOH H- R^ R, - C C - R^ 
\ / 3 2 . I 4 
^2 ^4 ^ C 
II 
^ 1 ^ 3 
I I 
R,-j - C - C - R . n 
^ 1 + ^1 ^3 
l A n ^ > HO CH^ -i^—> C - C 
S " 2 ^ I "4 
0 \ yCH2 
C 
II 
0 
Scheme-1 
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21 Kurosawa and Tsujita reported that oxidation of 
3,3-diphenyl-2-propenoic acid (XXIX) with Mn(lll)acetate in 
boiling acetic acid gave 3,3-diphenyl-2-propenyl acetate 
(XXX), 3,3-diphenyl-2-propenal (XXXI), 4-acetoxymethyl-5,5-
diphenyl tetrahydro-2-furanone (XXXIl), 4-acetoxy-5,b-diphenyl 
tetrahydro-2-furanone (XXXIII), 5,5-diphenyl-2,5-dihydro-2-
furanone (XXXIV) and 2-oxo-b,5-diphenyl tetrahydrofuran-4-
carboxylic acid (XXXV). 
»5'=6 
\ 
o 6 
X 
C=CH-COOH Mn(lll)acetate AcOH, Ac2© 
"5^6 
"5^6 
^ C=CH-CH2-0Ac 
(XXIX) (XXX) 
C=CH-CHO + 
^6^5 
6 5 
6 5 i 
0 
C 
ti 
0 
.CH^OAc 
(XXXI) (XXXII) 
^ 6 ^ 
^aS 0 
/ 
OAc 
II 
0 
, 6 5 
C^H^-b 
0, 
& 
(XXXIII) (XXXIV) 
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C^ H 
'6"5 
OOH 
(XXXV) 
22 Kurosdwa and Koishi carried out the oxication of 
a-phenyl cinnamic acid (XXXVl) with Mn(lll)acetate in presence 
of acetic acid and acetic anhydride ano obtained the spiro-
lactone (XXXVIl) and 5-acetoxy-4,5-diphenyl-2(5H)-furanone 
(XXXVIII). 
H.C.-CH=C-COOH D 6 I 
6 D 
Mn(III)acetate 
AcOH, Ac^O 
r^^^N^O 
(XXXVI) 
(XXXVIl) 
(XXXVIII) 
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93 Osman et al. reported that oxidation of 10-undecenoic 
acid (XXXIX) with Mn(lll)acetate afforded two products, namely 
4-tridecendioic acid (XL) and 5-(w-carboxyoctyl)-Y-butyro-
lactone (XLl). 
CH2=CH-CH2-CCH,),-COOH \"<g^ ^ ^g^^^^^ > 
(XXXIX) 
HOOC-CH2-CH2-CH=CH-(CH2)7COOH 
+ CH^ - CH-CH2-(CH2)y-CO0H 
(XLI) 
(XL) 
Toluene (XLII) on oxidation by Mn(lII)acetate in 
reiluxing acetic acid or by Pb(IV) acetate in refluxing 
acetic acid containing potassium acetate under nitrogen 
24 
atmosphere yielded three products , tolylacetic acid (XLIII), 
benzylacetate (XLIV), and isomeric methyl benzyl acetate (XLV) 
However, a minor amount of xylene (XLVI) was also reported 
under the reaction conditions. 
57 
CH, 
(XLII) 
CH^OAc CH, 
CH^OAc 
(XLIV) (XLV) 
(XLVI) 
25 Aratani and Dewar reported that hydroxyquinone dimethyl 
ether (XLVII), veratole (XLVIII) and anisole (XLIX), on 
treatment with Mn(lll)acetate in refluxing acetic acid afforded 
their respective oxidation products (L and Ll) (LII and LIII) 
and (LIV - L V I ) . 
OCH-
(XLVII) 
M n ( I I l ) a c e t a t e 
Ac OH 
OCH. 
^ 
OAc 
(L) 
OCH, 
( L I ) 
CH, 
CH3O 
I « 
-n—> 
.CH2OAC 
(XLVIII) (LI I ) ( L I I I ) 
OCH. OCH-
« I 
OCH-
^::;*\.CH20Ac 
COOH H2-OAC 
(XLIX) (LIV) (LV) (LVI) 
Similarly oxidation of olefins (LVIl) with ketone (LVIII) 
in the presence of Mn(IIl)acetate and acetic acid provided 
a-tetralone (LIX) in about 50/o yield. 
26 
0 
RCH - CH2 + Ph~C-CH3 Mn(IIl)acetate AcOH 
(LVlIj (LVIII) 
27 Kurz and coworkers treated benzene (LX) and toluene 
(XLII) in the presence of ketone (LVIII) with Mn(lll)acetate 
using acetic acidjacetic anhydride as a solvent and reported 
the formation of (LXI) ana (LXII) respectively. 
0 
r ^ ^ II MndlDacetater^^^X-" 
+ cH3-c-Ph __^__ ^ r I AcOH 
0 
II 
CH -C-Ph 
(IX) (LVIII) (LXI) 
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Q 
CH, 
0 
II 
CH3-C-Ph + 
(LVIII) 
CH2-CH2-C-Ph 
1 I 
( x L i i ; (LXII) 
28 Recently, Fristad and Peterson reported the oxidation 
of a number of olefins, such as cis-octene-4 (LXIII), trans-
octene-4 (LXIV), cyclohexene (LXV), cycloheptene (LXVI) and 
cyclooctene (LXVIl) vath Mn(lll)acetate in acetic acid and 
potassium acetate. These afforded their corresponding iso-
mexic Y-lactones, trans-dihyaro-4,5-dipropyl-2(3H)furanone 
(LXVIII), cis-dihydro-4,b-Gipropyl-2(3H)-furanone (LXIX), 
trans-hexanyaro-2(3H)-benzofuranone (LXX), cis-hexahydro-2-
(3H)-benzofuranone (LXXI), trans-octahyQro-2H-cyclohGptaLb] 
turan-2-one (LXXIl), cis-octahydro-2H-cyclohepta[b]furan-2-one 
(LXXIII), trans-octahydrocycloocta[b]furan-2-(3H)-one (LXXIV) 
and cis-octahydrocycloocta[b]furan-2(3H)-one (LXXV). 
H 
"7*^3 
^3^7 
H 
.C = C 
(LXIII) 
H 
C3H7 
H 
/ 
C ^ C 
^3^7 
(LXIV) 
M n ( l I I ) a c e t a t e 
AcOH, Ac^O 
I t 
t t 
P3H7 C3H7 c^H-, 
(LXIX) 
^3,^7 C^yjj R3H7.C3H7 
(LXVIII) (D(IX) 
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t 1 
-n * 0^ + 
(LXV) (LXX) (LXXI) 
(LXVI) 
t I + 
t 1 
0 + 
(LXVII) (UXIV) (LXXV) 
29 
Kasahara and coworkers reported that oxidation of 
benzofuran (LXXVI) with Mn(III)acetate in presence of acetic 
acid and acetic anhydride yielded tour products, namely 
2-(acetoxymethyl)benzofuran (LXXVIl), 3a,8b-dihydrofuro[3,2b] 
benzofuran-2(3H-one) (LXXVIII), as the major products and 
bis(2-benzofuranyl)methane (LXXIX) and 2-benzofuranyl acetic 
acid (LXXX) as the minor products. 
Mn(lll)acetate 
AcOH, AC2O '-^  
Ha n. 
(LXXVI) (LXXVIl) (LXXVIII) 
: 61 
CH 
2 
(LXXIX) 
CH^COOH 
(LXXX) 
30 Kurosawa et ai. reported that when 2-(4-methoxy phenyl) 
4-chromanone (LXXXI; was refluxed with Mn(lll)acetate and 
acetic acid in presence of LiCl, the products were found to be 
3,3-dichloro-2-(4-methoxyphenyl)4-chromanone (LXXXIl), 3-chloro-
4-methoxyflavone (LXXXIII) and 4'-methoxyflavone (LXXXIV). 
OCH, 
Mn(IIl)acetate^ 
AcOH, LiCl 
.OCH, 
(LXXXI) (LXXXIl) 
(IJ<XXIII) R , CI 
(LXXXIV) n , H 
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31 
M.S. Ahmad e t a l . r e p o r t e d t h e r e a c t i o n of some a , p -
u n s a t u r a t e u ketones (LXXXV-LXXXVI ) from the cholcst^~,ne s e r ' . ' S 
with M n ( l l l ) a c e t a t e to a f ford y - l a c t o n e (LXXXVIIand LXXXVIII). 
CgH-^ y 
MndllJacetate 
AcOH, AC2O 
R"^  = H (LXXXVIII) (LXXXV) R 
(LXXXVIJ R-^  = CI, R^ = H 
(LXXXVIIj R-^  = H, R^ = OAc 
32 Just and Dahl reported an oxidation cleavage reaction 
of 2,2,6,6-tetramethylcyclo hexanone oxime (LXXXIX) with lead 
tetraucetdte at low temperature in the presence of acrylate, 
which afforded adducts isoxazolinylacetates (XC-XCIl). 
NOH 
(i) Pb(0Ac)4 
(ii) CH2=CH-0Ac 
(iii) Et3N 
(DCXXIX) 
OAc 
(XC) 
+ 
OAc 
OAc 
(XCI) (XCII) 
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S i m i l a r l y ox ida t i on of syn-0-methyl poclocerpinaloxime 
(XCIIIJ wi th lead t e t r a a c e t a t e in methylene c h l o r i d e gave 
n i t r i l e oxide (XCIV) vmich underwent 1 , 3 - d i p o l a r c v c l o a d d i t i o n 
with v i n y l a c e t a t e to afford 5 - a c e t o x y - 3 ( l 6 - n o r - 0 - m e t h y l po d o -
3 3 
c a r p - | 3 - y l ) 2 - i s o x a z o l i n e (XCV) 
CH=NOH 
(XCIII) 
OAc 
CH2=CH-0Ac 
CHrjClQ 
(XCV) 
PCH-
Pb(0Ac;4 
CHQCI^ 
(XCIV) 
34 Igeta et a l . reported the oxidation of l ,4-c in ie thyl -2-
butenr - l ,4 -d ione dioxime (XCVI) with lead t e t r a a c e t a t e in 
methylene chloride gave 3,6-dimethyl pyr idazine-1 ,2-dioxide 
(XCVII), 3 ,6-dimethyl-3a,6a-dihydro- isoxazole[5,4-d] isoxazole 
(XCV'IIlJ, D-dcet-xy-3-methyl isoxazole (IC) and 2 , 5 - d i n i t r o -
hexa-2,4-diene (C). 
64 
CH 3 
HON 
/S^ OH 
CH3 
(XCVI) 
Pb(OAc) 
CH2CI2 
0 0 
CH3-/ VcH. 
(XCVII) 
(XCVIII) 
+ 
COCH 
(IC) (c) 
35 J. Iv'robel et al. obtained l-bromo-l-nitroso-2-chlorocy-
clohexane (CIl) from 2-chlorocyclohexanone oxime (Cl) by the 
reaction of pyridine and bromine in methylene chloride. Semi-
larly l-chloro-l-nitroso-2-bromocyclohexane (CIV) was obtained 
from oxime (CIIl) by passing chlorine gas into methylene 
cnlorioe solution. 
NOH 
Cl 
Br2-Pyridine 
CHoClo 
Br N=0 
(CI) (CII) 
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NOH 
Br C l 2 - P y r i d i n e 
CH/-) C 1/j 
CI N=0 
(cm; (CIV) 
In the same Vi/ay oxidation of l-hydroxyimino-6-methyl-
2,4-6-tri-t-butyl-2,4-cyclohexaciGne (CV) with silver oxide 
afforded 2,4-di-t-butyl-6-methyl nitrobenzene (CVI), nitroso-
benzene (CVIl) and 1-t-butoxy imino-2,4,6-tri-t-butyl-6-
methyl-2,4-cyclohexadiene (CVIl). 
NOH 
(CV) 
Ag20 
CHoClo 
(CVI) 
+ 
N=0 
CN 
+ 
(CVIl) (CVIII) 
WituHim 
The oxidation of olefins with Mn(IIl)acetate leads to 
the formation of Y-lactone in most of the cases. Recently 
this has attracted the attention of chemists for the synthesis 
of a wide variety of compounds containing Y-lactone moiety. 
7 
They are known to possess biological activities as allergenic 
Q g oy 
growth inhibitor , antibacterial , antibiotic and antitumor 
^ 38-40 
agents 
In the light of the above observations, the reaction of 
some easily accessible steroidal oximes with Mn(III)acetates 
has been carried out in order to prepare the corresponding 
Y-lactones. 
For this purpose 3^-chlorocholest-5-en-7-one oxime (CIX), 
3p-acetoxycholest-5-en-7-one oxime (CX), cholesta-3,5-diene-
7-one oxime (CXi), 5a-cholestan-6-one oxime (CXIl), 3p-acetoxy-
5a-cholestan-6-one oxime (CXIII) and 3p-chloro-5a-cholestan-
b-one oxime (CXIV) were subjected to oxidation reaction with 
Mn(lIIJ acetate using acetic acid and acetic anhydride. 
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98H17 
NOH 
(CIX) R, CI 
(CX) R, OAc 
NOH 
h ^
 NOH 
(CXII) 
(CXIII) 
(CXIV) 
Fs^i? 
R, H 
R, OAc 
R, CI 
(CXI) 
Reaction of 3g-chlorocholest-5-en-7-one oxime(CIXj with 
Mn(IIl)acetate in the presence of acetic acid and acetic 
anhydride : 
Reaction of 3p-chlorocholest-5-en-7-one oxime (CIX; 
with Mn(III)acetate in acetic acid and acetic anhydride 
after usual work up and chromatography afforded four products, 
the solids, m.p. 144°C, 260°C, 221°C and an oil 1. 
: 68 : 
^s'^i? 
Mn(lll)acetate ^  
Acetic acid/Acetic 
anhyarid + 
(CIX) (LXXXVI) 
(LXXXVIII) (cxv) 
.-NO, 
(CXVI) 
Identification of the compound, m.p. 144 as 33-chlorocholest-
5-en-7-one (LXXXVI) : 
The compound, m.p. 144 analysed for C^^H XIO was 
characterized as 3;j-chlorocholest-5-en-7-one, on the basis of 
its spectral properties and comparison with an authentic 
sample of Sp-chlorocholest-D-en-T-one(LXXXVIF . 
Characterization of m.p. 260° as 4g-hvdroxy-7-oxocholest-5-en-
33-vl acetic acid Y-lactone (LXXXVIII) : 
The compound, m.p. 260 C gave negative Beilstein test and 
69 
was analysed for C^gH. .0„, the composition is supported by 
its mass spectrum which gave molecular ion peak at m/z 440. 
The i.r. spectrum exhibited absorption bands at 1770 and 
1678 cm which were assigned to Y-lactone carbonyl and a,^-
unsaturated carbonyl group, respectively. The broad band at 
io3U cm was attributed to C=C and C-0 stretchincj band was 
observed at 1145 and 1020 cm . By this information several 
isomeric structures (LXXXVIII, CXVII-CXXV) could be written. 
The structures (CXXIV, CXXV) can be discarded because the i.r, 
spectrum show the band for a,^-unsaturated ketone. 
(LXXXVIII) (CXVII) 
O' 
H 
(exIX) (cxx) (CXXI) 
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Yr' 
(CXXII) (CXXIII) (CXXIV) (cxxv) 
The n.m.r. spectrum of the compound, m.p. 260 gave a 
doublet at (3 6.1 (j = 2Hz), integrating for one proton was 
assigned to C,-vinylic proton. A double doublet signal inte-
grating for one proton centered at <3 5.1 (J = 2Hz and 8Hz) 
can easily be attributed to proton attached to oxygen bearing 
carbon in the y-lactone moiety. The multiplicity (d,d) 
suggested that it hdS one proton or at the most two protons at 
the aujdcent carbon atoms. This can be accounted tor if we 
consider that it is a 4-hydroxy Y-lactone thus discarding the 
3-hydroxy Y-lactonc structures (CXVII, CXIX, CXXII-CXXIII). 
43 It has been reported that in such cases long range coupling 
with C.-vinylic proton split the expected doublet signal for 
C4-proton with small J-value (2Hz). Drieding model of the 
compounds shows that cis isomers (LXXXVIII-CXVIII) ire less 
strained than the trans isomers (CXX) and (CXXI), and therefore 
the cis isomers (LXXXVIII) and (CXVIII) are more favourable. 
The nature of the C,'-methylene protons which apnears separately 
as a singlet at d 2.4 (C-j_'[3-H) and d 2.2 as doublet (C,'a-H, 
J - 6Hz) go in favour of the 3p,4p Y-lactone structure 
31 (LXXXVIII) . Other signals for the methyl protons were observed 
at d 1.01, 0.91, ©.81 and 0.67. 
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On the basis of the foregoing discussion the compound 
m.p. 260 can best be characterized as 4|3-hydroxy-7-oxo-
cholest-5-en-3p-yl acetic acid Y-lactone (LXXXVIII). 
Characterization of m.p. 221 as 4i3-hydroxy-7-acetoxv-imino-
cholest-5-en-3g-vl acetic acid Y-lactone (CXV) : 
The compound, m.p. 221°C gave negative Beilstein test 
and and was analysed for CoiH.yNO.. The composition was 
supported by its mass spectrum which gave highest mass peak at 
m/z 438, which could be obtained by the loss of (OAc), The 
i.r. spectrum of the compound gave bands at 1770 (C=0, Y-lacto: 
1740 (CH3COO), 1630 (C=C) and 1620 cm~^ (C=N). It may be 
noted that OH band is absent. Absence of OH band, presence of 
C=N and OAc suggests that N-acetoxylation has occurred. This 
discarded the possibility of (CXXXIII and CXXXIV). 
In accordance \dth the elemental composition and i.r. 
values for the compound, m.p. 221 C several isomeric structure: 
as (CXV, CXXVI-CXXXIV) may be written. 
-OAc N-OAc N-OAc 
(CXV) (CXXVI) (cxxvii; 
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• N-OAc NOAc 
NOAc 
(CXXVIII) (cxxxix; (cxxx) 
N-OAc N-OAc 
-0 
^ N^-OAc 
(CXXXI) (CXXXII) (CXXXIII) 
N-OAc 
(CXXXIV; 
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The n.m.r. spectrum of the compound displayed a doublet 
at 6.7 (j = 2Hz) integrating for one proton which was assigned 
to the C6-vinylic proton. This further discarded the possibi-
lity of (CXXXIII-CXXXIV) which have two vinylic protons. A 
double doublet was observed at d 5.15 (J = 8Hz and 2Hz; the 
latter splitting due to coupling with C6-vinylic proton). 
The signal helped structure determination as well as in deci-
ding the orientation of lactone moiety. The coupling constant 
of 8Hz can arise only if the proton is coupling with a vicinal 
axial proton C4-H. The oresence of Cc--C, double bond renders 
^ • DO 
ring A to quasi-chair m ;a thus making C4a-H (pseudo-equato-
43 
rial) . A signal for two protons was observed at d 2.4 and 
2.2 (J = 6Hz) which may be accounted for its C-|'p-H and C-j'a-H, 
the signal at d 2.4 revealed the 3^,4^ orientation of the 
Y-lactone moiety, which is substantiates by the examination of 
drieding model (3^,4^ orientation for Y-lactone is less 
strained). A singlet for three protons appeared at d 2.0 
(CH-.COO). Other signals were observed at 1.2, 0.86, 0.81 and 
0.67 (other methyls). On the basis of the above discussion the 
most preferred structure is (CXV) and therefore, its isomeric 
structures such as (CXXVI-CXXXIV) were discarded. 
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Characterization of oil 1 as 3a.5-cvclo-7a-nltro-5a-cholestan-
7g-hydroxy-6g-vl-acetic acid Y-lactone (CXVI) : 
The oily product 1 was analysed for C^gH.f-NO., The 
composition supported by its mass spectrum which gave molecular 
ion peak at m/z 471. It gave negative Beilstein test, the 
composition suggests that chlorine atom has been removed and 
Y-lactone moiety has been incorporated during the reaction. 
The i.r. spectrum of oil 1 gave bands at M ^ 1770 cm" (C=0, 
y max • 
Y-lactone), 1520, 1375 cm~^ (C-NOg), 1220 and 1050 for (C-Oj 
stretching. On the basis of elemental analysis and i.r. values 
the following (CXV, CXXV-CXXXVIIl) isomeric structures can be 
written, considering that the oxime function is oxidized to the 
nitro group keeping the C-N bond intact. 
(CXVI) (CXXXV) 
(CXXXVI) (CXXXVII) 
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The n.m.r. spectrum showed peaks at 0 2.05, 1.15, 0.9, 
•^ .b, U.oTctnd 0.4. The signal at d 0.4 is a characteristic 
of the cycloprapane ring. The n.m.r. spectrum devoid of any 
downfield signal after d 2.05 (J - 4Hz), which can be attri-
buted to the methylene proton of Y-lactone moiety. The absence 
of downtield signal in the spectrum suggests that there is no 
proton on the carbon attached to the oxygen, with this consi-
oeration the structures (CXXXVI) and (CXXXVIl) were discarded. 
The spectral values go in favour of the structures (CXV) and 
(CXVI). The doublet like nature of the signal at o 2.05 with 
the small J-value of 4 Hz, suggested that the adjacent 
C6-proton is equatorial, a-oriented. In the case of C6-proton 
proton being axially p-oriented, a higher coupling constant is 
expected. Methyl protons were observed at d 1.15, 0.9, 0.8 and 
0.67. The stereochemistry of the Cy-NO^ and Cy-0 bonds could 
not be aecided v^ lth n.m.r. only, however, it can be suggested 
that the NO^ is most likely a-oriented rendering C-0 bond as 
fi-oriented which would give rise to a less strained cis C^-^ 
and Cy-fB lactone moiety. 
On the basis of the arguments advanced^the formulation of 
the compound oil 1 as 3a,5-cyclo-7a-nitro-5a-cholestan-7p-
hydroxy-6p-yl acetic acid y-lactone (CXVl) is preferred over 
its isomer (CXXXV). 
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Reaction of 3g-acetoxvcholest-5-en-7-one oxime (CX) with 
Mn(lll)acetate in the presence of acetic acid and acetic 
anhydride : 
. ,44 
3p-Acetoxycholest-b-en-7-one oxime (CXj was subjected 
to oxidation reaction with Mn(IIl)acetdte in acetic acid and 
acetic anhydride which after usual workup and column chromato-
graphy, afforded three products, m.p.'s 156 , 260 and 221 C. 
CgHj_y 
Mn( l I l )Ace t a t e 
Ac20/AcOH ' 
NOH Ac 
(CX) (LXXXVII) 0 
(LXXXVIII) 
N-OAc 
(cxv; 
I d e n t i f i c a t i o n of the compound, m.p. 156° as 3 B - a c e t o x v c h o l e s t -
5-en-7-one (LXXXVII) : 
The compound, m.p. 156 was i d e n t i f i e d as 3j3-acetoxy-
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cholest-5-ene-7-one (LXXXVII) on the basis of its spectral 
properties and by comparison with the authentic sample of 
45 3p-acetoxy-5-en-7-one 
Characterization of the compound m.p. 260 as 4P-hydroxy-7-
0X0 cholest-5-en-3g-yl acetic acid Y-lactone (LXXXVIII) : 
The compound, m.p. 260 was characterized as 4p-hydroxy-
7-oxocholest-5-en-3p-yl acetic acid Y-lactone (LXXXVIII) on 
the basis of its spectral data ^^  „ 1770 (y-lactone), 1678 
(C=C-C=0), 1630 (C=C), 1145 and 1020 cm""*" (C-O); d 6.1 d 
(C6-vinylic proton, J = 2Hz), 5.12 dd (C5a-H , pseudo-equatorial, 
J ^ 2Hz and 5Hz), 2.4 broadened singlet (Cl'p-H, Y-lactone 
methylene^, 2.25 d (Cl'a-H, Y-lactone methylene, J = 6Hz), 1.2, 
0.9, 0.83 and 0.7 (methyls) and by comparison with the sample 
(LXXXVIII) obtained from 3p-chloro •cholest-D-en-7-one oxime 
(CIX). 
Characterization of the compound, m.p. 221 as 4g-hvdroxy-7-
acetoxy imino cholest-5-en-3g-vl acetic acid -^lactone (CXV) : 
The compound, m.p. 221° analysed for CoiH.yNO.. Its i.r. 
spectrum exhibited bands at 1770 (Y-lactone), 1740 (CH^COO), 
1630 (C=C), and 1620 cm" (C=N). The n.m.r. spectrum displayed 
a singlet for one proton at d 6.7 which was assigned to 
C6-vinylic proton. A double doublet for one proton centered at 
0 5.15 (J = 8Hz and 2Hz) was due to (C4a-H pseudoequatorial). 
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At d 2.4 a broadened singlet was observed Cl'^-H, Y-lactone, 
methyl-ene, 0 2.25 d for Cl'a-H, Y-lactone methylene, d 2.0 
(acetate) and 1.2, 0.9, 0.8, 0.7 (methyls). The compound (CXV) 
m.p. 221 was found to be identical in all respect t.l.c, m.p. 
m.m.p., i.r., n.m.r.) with (CXV) obtained earlier from the 
reaction of oxime (CIX). 
Reaction of cholesta-3.5-dien-7-one oxime (CXi) with Mn(lII) 
acetate in presence of acetic acid and acetic anhydride : 
The reaction of cholesta-3,5-diene-7-one oxime (CXI) with 
Mn(lll)acetate in acetic acid and acetic anhydride after usual 
workup and column chromatography, provided four products, 
m.p. 118°, 260°, 221° and 85°C. 
CgH-^y 
M n ( I I l ) A c e t a t e 
AC2O/ACOH 
(CXI) (CXXXVIII) 
(LXXXVIII) (CXV) (CXXXIX) 
79 
Identification of the compound, m.p. 118 as cholesta-3,5-
dien -7-one (CXXXVIIIj : 
The compound, m.p. 118 was analysed for C2yH,„0. It 
/ 4^/' WdS identified as cholesta-3,b-dien -7-one (CXXXVIII; 
On the basis of its spectral properties and by comparison with 
47 
an authentic sample of the oienone. 
Characterization of the compound, m.p. 260 as 4p-hydroxy-7-
oxocholest-b-en-3(3-yl acetic acid y-lactone (LXXXVIII) : 
The compound, m.p. 260 was cnaracterized as 4p-hydroxy-
7-oxocholest-5-en-3j3-yl acetic acid Y-lactone (LXXXVIII), on 
the basis of t.l.c, its spectral properties and by comparison 
with the sample (LXXXVIII) obtained from (CIX). 
Characterization of the compound, m.n. 221° as 4g-hydroxy-7-
acetoxv-imino-cholest-5-en-33-yl acetic acid y-lactone (CXV) : 
The compound, m.p. 221 , analysed for CoiH.^NO., was 
chardcterized as 4|3-hydroxy-7-acetoxy-imino-cholest-5-en-3i3-yl 
acetic acio y-lactone (CXV) on the basis of t.l.c, its spectraJ 
properties and by comparison with the sample (CXV) obtained 
from (CIX). 
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Characterization of the compound, m.p. 85°C as 4-acetoxyacetyl-
7-acetoxvimino-8a-acetoxy cholest -3,5-diene (CXXXIX) : 
The compound, m.p. 85° was analysed for Coc-Hp-,NO_. The 
composition showed the addition of three acetoxy group to the 
stprting compound. The i.r. spectrum gave bands at 
1740, 16/0, 1235 and 1210 cm"'''. The band at 1740 cm~^ which 
was very strong and broad suggested that there are two or 
more acetoxy functions in the molecule, other bands at 1670, 
1600, 1580, 1235 and 1210 cm""^  can be ascribed to C=0, C=C 
C=N and C-0, respectively in structure (CXXXIX).-
The n.m.r. spectrum showed three oownfield signals at 
d 6.45 as a singlet for one proton, at 6.08 triplet like, 
incegrating for one proton and at 4.5 as a singlet for two 
protons alongwith three other singlets at d 2.1, 2.06 and 1.78 
integrating for three protons each which were attributed to 
three acetoxy functions. On the basis of elemental composition, 
i.r. aosorptlonsand these n.m.r. values, a number of possible 
structures can be written such as (CXXXIXj, (CXL) and (CXLl) 
for the compound, m.p. 85°. The dicision could be made on the 
basis of the chemical shifts and the nature of the downfield 
signals wnici:i can best be accounted for by considering the 
structure (CXXXIX) for the compound. Singlet at a 6.45 can be 
attriouted to the C6-vinylic proton while the triplet like 
signal at o 6.08 can be ascribed to the C3-vinylic proton. 
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C„'-methylene protons in structure (CXXXIX) appeared as 
singlet at o 4.b.Signals for other methyl protons appeared at 
d 1.15, 0.9, 0.8 and 0.67. 
On the basis of elemental analysis and spectral values, 
the compound, m.p. 85 may best be characterized as 4-acetoxy 
acetyl-7-acetoxyimino-8a-acetoxy cholesta-3,5-diene (CXXXIX). 
OAc 
N-OAc H 
H n=, 0=C 
CH -OAc 
2 
(CXXXIX) (CXL) CcxLi; 
Reaction of 5a-cholestane-6-one oxime (CXIl) with Mn(IIl) 
acetate : 
5a-Cholestan-6-one oxime (CXII) was treated with Mn(lll) 
acetate in boiling acetic acid and acetic anhydride. The 
reaction mixture, after usual workup and column chromatography, 
afforded two products, m.p. 78 and oil2 . 
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NOH 
MnClIIJaceta t t 
Ac20/AcOH' 
H 0 
H N-OAc 
(CXII) (CXLII) CcxLiii; 
. 0 I d e n t i f i c a t i o n of the compound, m.p. 98 as 5 a - c h o l e s t a n - 6 - o n e 
(CXLII) : 
o^ The compound, m.p. 98 was characterized as 6-oxo-5a-
cholestane (CXLII) on the basis of its spectral properties, 
A 48 
m.p. and m.m.p. 
Characterization of the compound, Oil ^ as 6-acetoxyimino-5a-
cholestane (CXLIII) : 
The non-crystallizable oil^ was analysed for C„QH QNO„. 
The composition suggested the aaaition of CH^O to the starting 
compound. The i.r. spectrum gave strong oand at 1735 cm" 
which indicated the presence of acetate carbonyl. The spectrum 
does not show signal at 1600, 1770 for C=C and Y-lactone moiety. 
The strong bands at 1230 and 1035 cm" supported the presence 
of acetate function . Another band at 1635 cm" was assigned 
to (C=N). 
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The n.m.r. spectrum was devoid of any oownfield signal 
after a singlet at d 2.1 which was assigned to the protons of 
acetate methyl. Other methyl protons were recorded at 6 1.25 
0.31, 0.77 and 0.67 for friethyls.' These 'spectral values 
supportea the structure (CXLIII) for the oil^. 
The above structure (CXLIII) is supported by the fact 
that the oxime (CXIl) when treated with acetic anhydride in 
pyridine gave the same compound (CXLIII). 
Reaction of 33-acetoxy-5a-cholestan-6-one oxime (CXIII) with 
Mn(III)acetate in presence of Mn(lll)acetate and acetic 
anhydride : 
49 3p-Acetoxy-5a-cholestan-6-one oxime (CXIIl) was treated 
with jVin(III)acetate in boiling acetic acid and acetic anhydride. 
The reaction mixture, after usual work up and column chromato-
graphy, afforded two products, m.p. 128 and a compouncs oilo. 
^8^17 
Mn(lll)acetate 
AcoO/AcOH ^ 
.^iCO 
fi NOH 
(CXIII) (CXLIV) 
AcQ 
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Identification of the compound, m.p. 128 as 3g-acetoxy-
5a-cholestan-6-one (CXLIV) : 
,0 The compound, m.p. 128 was characterized as 6-oxo-3p-
acetoxy-5a-cholestane (CXLIV) on the basis of t.l.c, its 
49 
spectral properties, m.p. and m.m.p. 
Ch aracterization of the compound oil^ as 3p-acetoxy-6-acetoxy-
imino-5a-cholestane (CXLV) : 
The viscous oil^ was analysed for C^ ,Hp.,NO . The compo-
sition suggested the acdition of acetic acid to the starting 
compounc (CXIII). The i.r. spectrum gave a very strong bano 
at 173b cm which indicated the presence of acetate groups. 
There was no indication of Y-lactone moiety. The band at 1230c 
further supported the presence of acetate function. Another 
band at 1635 was assigned to C=N system. 
j» 
The n.m.r. spectrum displayed two singlets at d 2.1 and 
2.06, which could be attributeo to the acetate methyls. Other 
signals were observed at d 1.2, 0.91, 0.85 and 0.67. On the 
basis of the above elemental composition and spectral values 
the oil3 may be charactexiz.ea as 3p-acetoxy-6-acetoxyimo-5a-
cholestane (CXLV). 
The above structure (CXLV) is supported by the fact that 
it is obtained from the oxime (CXIII) by treatment with acetic 
anhyaride and pyridine. 
85 
Reaction of 3|3-chloro-5a-cholestan-6-one oxime (CXIV) with 
Mn(l I I jace ta te in presence of acet ic acid and acet ic anhydride; 
50 
3p-Chloro-6-one oxime (CXIV) was treated with Mn(IIIJ 
acetate in boiling acetic acid and acetic anhydride. The 
reaction mixture, after usual workup and column chromatography, 
afforded two products, m.p. 129 and a noncrystalizable oil^. 
CgHj_7 
Mn(Ill)acetate 
ACO«-'/HCOH 
^ C 
NOH 
(CXIV) (CXLVI) 
Identification of the compound, m.p. 129 as 3g-chloro-5a-
cholestan-o-one oxime (CXLVI) : ' 
The compound, m.p. 129 was characterized as 7-oxo-3p-
cnloro-ba-cholestane (CXLVI) on the basis of spectral values, 
51 0 
t.l.c, m.p. and m.m.p. (reported , m.p. 128-129 ), 
Characterization of the oil^ as 3,5a-cyclo-6-acetoxyimino-
5a-cholestane (CXLVIl) : 
The compound as a viscous oil^ was analysed for C^gH.yNO^. 
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It gave negative Beilstein test. The composition suggests 
that chlorine atom has been removed and acetate group has 
been incorporated during the reaction. The i.r. spectrum 
exhibited bands at 1735, 1630, 1230 and 1010 cm" . The bands 
indicated the presence of acetate function, imi'.no group along 
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with a cyclopropane ring . There was no indication of C=C 
and Y-lactone moiety. The n.m.r. spectrum showed a singlet 
at 2.06 for acetate methyl and a weak signal at d 0.4 charac-
teristic of cyclopropane ring along with other methyl apneariDg 
at d 1.02, 0.91, 0.72 and 0.67. 
On the basis of these spectral properties the compound 
oil . can best be characterized ab 3a,5-cyclo-6-acetoxyimino-
ba-cholestane (CXLVII). 
Experimental 
3B-Chlorocholest-5-en-7-one (LXXXVIj : 
A solution of t-butyIchromate [t-butylalcohol (60 ml), 
CrO„ (20 g), acetic acid (84 ml) and acetic anhydride (10 ml)j 
was added at 0° to the solution of 3p-chlorocholest-b-ene 
(8 g) in carbon tetrachloride (150 ml), acetic acid (30 ml) 
ana acetic anhydride (10 ml). The mixture was heated under 
reflux for 3 hours ana diluted with water. The organic layer 
was washed successively with water, sodium bicarbonate solution 
(5/o), water and dried over anhydrous soaium sulphate. Evapo-
ration of the solvent under reduced pressure, furnished an oil 
which was crystallized from methanol to give the ketone (3.5 g) 
m.p. 145 (reportea , m.p. 145 ). 
33-Chlorocholest-b-en-7-one oxime (CIX) : 
3p-Chlorocholest-5-en~7-one (DCXXVl) (3.0 g) hy^iroxylamine hydr. 
chloriae (6.0 g) ana sodium acetate trihydrate (10.0 g) were 
dissolved in ethanol. The content was heated under reflux for 
2 hrs. on a water bath. The excess of the solvent was rem.oved 
under reduced pressure and the residue was poured onto crushed 
ice. The crude precipitate thus obtained was filtered under 
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suction, washed and aried. Recrystallization of the crude 
product gave 3p-chloro-cholest-5-en-7-one oxime (CIX) (2.65 g) 
m.p. 195 (reported , m.p. 197 ), 
Reaction of 3l3-chlorocholest-5-en-7-one oxime (CIX) with Mn(lll) 
acetate in the presence of acetic acid and acetic anhydriae : 
3g-Chlorocholest-5-en-7-one (LXXXVI), 4p-hydroxy-7-oxocholest-
5-en-3g-vl acetic acid Y-lactone (LXXXVIII). 4e-hvdroxv-7-
acetoxy-imlno-cholest-5-en-3g-vl acetic acid y-lactone (CXV), 
3a-b-cvclo-7a-nitro-5a-cholestan-7g-hydroxv-6g-Yl acetic acid 
Y-lactone (CXVI) : 
A mixture of 3^-chlorocholest-5-en-7-one oxime (CIX) (2 g) 
Mn(lII)acetate (25 g), acetic acid (50 ml) and acetic anhydride 
(25 ml) was heated unaer reflux until the dark brown of Mn(IIl) 
ion disappeared (^-^1 hr). The reaction mixture was poured into 
water and extracted with ether. The ethereal layer was washed 
successively with water, sodium bicarbonate solution {^%) and 
again with water and dried over anhydrous sodium sulphate. 
Removal of the solvent gave an oil (Cal.^-^1.8 g) which was 
chromatographed over silica gel (40 g). Elution with light 
petroleum ^n^ rrv^tdllization from methanol gave (LXXXVI) (400 
mg). m.p. and m.m.p. 114 (lit. , m.p. 144°). 
Further elution with light petroleum - ether (6:1) 
89 
and crystallization from methanol gave 4p-hydroxy-7-oxocholest-
5-en-3p-yl acetic acid Y-lactone (LXXXVIIi; m.p. 260° (250 mg). 
0 
•N) ^ 1770 s(Y-lactone CO), 1678 (C=C-C-), 1630 (C=C), 1145, 
1020 (C-0); d 6.1 d(lH, C6-vinylic H, J = 2Hz), 5.1 dd(lH, 
C4a-H, J = 2Hz and 8Hz;, 2.4 s(lH, C2*P-H), 2.2 d(lH, C^*a-H, 
J = 6Hz), 1.01, 0.91, 0.81 and 0.67 (methyls) Negative 
Beilstein test. 
Analysis found : C, 78.85; H, 9.92 
C^ 29^ 44°3 ^^^"i^^s : C, 79.04; H, 10.06 
Further elution with light petroleum - ether (4:1) and 
crystallization from methanol afforded 4^-hydroxy-7-acetoxy-
imino--cholest-5-en-3^-yl acetic acid Y-lactone (CXV) (300 mg) 
m.p. 221°. ^ > ^ 1770 (Y-lactone), 1740 (CH^COO), 1630 (C=C), 
1620 cm"-^  (C=N); d 6.7 d(lH, C6-vinylic H, J = 2Hz;, 5.15 dd 
(IH, C4a-H, J = 2Hz and 8Hzj, 2.4 (IH, Cj^ '(3-H, Y-lactone methyl-
ene proton), 2.2 d(lH, C-|'a-H, Y-lactone methylene proton, 
J = 6Hz), 2.0 (CH3COO), 1.2, 0.86, 0.81 and 0.67 (methyls) 
Negative Beilstein test. 
Analysis round : C, 77.31; H, 9.72; N, 2.45 
3^1^ 47'^ °4 ^ c^juires : C, 77.56; H, 9.78; N, 2.92?^  
Further elution with light petroleum - ether (1:1) 
furnished as a non-crystallizable oil,, 3a, 5-cyclo-7a-nitro-
5a-cholestan-7p-hydroxy-6p-yl acetic acid Y-lactone (CXVI). 
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^ ^ ^ 1770 (Y-lactone, 1520, 1375 CC-NO2), 1220, 1050 cm""'-
(C-0); 2.05 dClH, C6a-H, J = 4Hz), 1.15, 0.9, 0.8 and 0.67 
(methyls), 0.4 (cyclopropane ring) Negative Beilstein test. 
Analysis found : C, 73.71; H, 9.38; N, 2.51 
S9^45^°4 ^^q^i^^s • C' 73.85; H, 9.54; N, 2.97% 
3B-Acetoxvcholest-5-en-7-one (LXXXVII) : 
53 To a solution of 3p-acetoxycholest-5-ene (8 gj in 
carbontetrachloride (150 ml), acetic acid (30 ml) and acetic 
anhydride (10 ml) was added at 0°C a solution of t-butyl-
chromate [from t-butyl alcohol (60 ml), chromium trioxide 
(20 g), acetic acid (84 ml) and acetic anhydride (10 ml)]. 
The reaction mixture was heated under reflux for four hrs. and 
reaction mixture was diluted with cold water. The organic 
layer was washed with water, sodium bicarbonate solution (5%) 
and again with water and dried over anhydrous sodium sulphate. 
Evaporation of the solvent under reduced pressure gave an oil 
which was crystallized from methanol to give the ketone (CXLII) 
(3.5 g), m.p. 156° (lit."^ ,^ m.p. 156-158°). 
3g-Acetoxy-5-en-7-one oxime (CX) : 
3p-Acetoxycholest--5-en-7-one (LXXXVII) (3 g) hydroxylamine 
hydrochloride (4 g) and sodium acetate trihydrate (3 g) were 
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dissolvec in ethanol (125 ml). The mixture was heated under 
reflux for 3 hrs on a water bath. The excess of the solvent 
were removed under reduced pressure and the residue was poured 
on to crushed ice. Tne crude oxime thus obtained was filtered 
under suction, washed with water and air dried. Recrystalli-
zation from methanol gave 3^-acetoxycholest-5-en-7-one oxime 
(CX) (2.5 g) m.p. 187° (lit.'^ '*, m.p. 189°). 
Reaction of 33-acetoxvcholest-5-en-7-one oxime (CX) with 
Mndlljacetate in the presence of acetic acid and with acetic 
anhydride ; 3g-Acetoxycholest-5-en-7-one (LXXXVIl), 4^-hydroxv-
7-oxocholest-5-en-3g-yl-acetic acid Y-lactone (LXXXVIIl), 
4g-hvdroxy-7-acetoxv imino cholest-5-en-33-yl acetic acid 
Y-lactone (CXVj : 
A mixture of 3p-acetoxycholest-5-en-7-one oxime (CX) (2 gj 
Mn(lIIj acetic acid (40 ml) and acetic anhydride (20 ml) was 
heateo under reflux for four hours. The reaction mixture was 
poured onto water and extracted with ether. Usual workup and 
evaporation of the solvent provided an oil which was chromato-
graphed over silica gel (40 g). Each fraction of 25 ml was 
collected. Elution with light petroleum -ether (l5:l) and 
crystallization from methanol afforded (LXXXVIl) m.p. 156 
(lit."^ ,^ m.p. 156-158°). 
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Further elution with liqht petroleum - ether (6:1) and 
crystallization from methanol afforded the lactone (LXXXVIII) 
(400 mgj m.p. and m.m.p. 260 v^/ith the sample obtained earlier. 
Continued elution Vi/ith light petroleum - ether (4:1) and 
crystallization from methanol gave Y-lactone (CXV) (200 r-j), 
m.p. and m.m.p. 221 C, with the sample obtained earlier. 
Cholesta-3.5-dien<-7-one (CXXXVIll) : 
To a solution of 3p-acetoxycholest-5-en-7-one (5 g) in 
ethanol (100 ml) was added hydrochloric acid (5 ml; 12N) and 
the reaction mixture was heated under reflux for two hours. 
On allowing the reaction to cool, the dienone (CXXXVIll) 
separated as plates which was filtered and recrystallized from 
ethanol (3.5 g), m.p. 118 (lit. , m.p. 118 ). 
Cholesta-3.5-diene-7-one oxime (CXi) : 
3p-Acetoxycholest-5-en-7-one (CXXXVIll) (3 g) in ethanol 
(180 ml), hydroxylamine hydrochloride (7.5 g) and sodium acetate 
trihydrate (12 g) were mixed together and the mixture was 
refluxed for two hours. Excess of the solvent was removed under 
reduced pressure and the residue was diluted with ice cold 
water. The crude oxime thus obtained was filtered under suction, 
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wasned with water, air dried and recrystalli/ation from ethanol 
(2 g), m.p. 178° (lit."^ ,^ m.p. 178-179°). 
Reaction of cholesta-3,5-dien -7-one oxime (CXI) with Mn(IIl) 
acetate in acetic anhydride ; Cholesta-3,5-dien -7-one 
(CXXXVIII). 4;j-hydroxy-7-oxo-cholest-5-en-3g-yl acetic acid 
Y-lciCtone (LXXXVIII), 4g-hydroxy-7-acetoxy-imino-cholest-5-en-
3p-yl acetic aciu Y-lactone (CXV) ,^ nd 4-acetoxv-acetyl-/-
acetoxy-imino-8a-acetoxycholesta-3,5-oiene (CXXXIX) : 
A mixture of cholesta-3,5-dien -7-one oxime (CXVI) (2 g) 
Mn(IIl)acetate (30 g), acetic acic' (40 ml) and acetic anhydride 
(20 ml) Was heated under reflux for four hrs. The reaction 
mixture was worked up in the usual manner. hvaporation of the 
solvent gave an oil (ca.''^ 1.9 g) which was chromatographed 
over silica gel (40 g). Each fraction of 2b ml was collected. 
Elution with light petroleum - ether (16:1) and crystallization 
from methanol gave the dien (CXXXVIII) (400 mg), m.p. 118°. 
Further elution with light petroleum - ether (6:1) and 
repeated crystallization from petroleum provided the Y-lactone 
(LXXXVIII) (300 mg), m.p., ana m.m.p. 260 with sample obtained 
earlier. 
Further elution with light petroleum - ether (4:1) and 
crystallization from methanol gave Y-lactone (CXV) (200 mg), 
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m.p. and m.m.p. 221 C with the sample obtained earlier. 
Continuea elution with light petroleum - ether (2;1) and 
crystallization from methanol afforded 4-acetoxyacetyl-7-
acetoxy-imino-8a-acetoxycholest-3,5-dien (CXXXIX) (250 mg), 
m.p. 85°. \) ^ 1740 s(acetate), 1670 (0=0), 1600, 1580 
(C=C, C-N), 1235 and 1210 cm~^ (C-0); d 6.45 s(lH, C6-vinylic 
proton), 6.08 t(lH, C3-vinylic proton), 4.5 s(2H, C^'-methylene 
proton), 2.1, 2.06, 1.78 s(three acetoxy protons), 1.15. 0.9, 
0.8 and 0.67 (methyls). 
Analysis found : C, 70.10; H, 7.93; N, 2.10 
Co^H ,N0^ requires : C, 70.32; H, 8.60; N, 2.34?^ . 
6-Nitrocholest-5-ene 
53 
A suspension of finely powdered cholest-5-Gne (6 g) in 
glacial dcetic acid (50 ml) was vigorously stirred at room 
temperature and treated with nitric acid (15 ml; d, 1,52) 
followed by the addition of sodium nitrite (3 g) over a period 
of one hour. The reaction mixture was poured into cold water 
and the yellowish product thus obtained was extracted with 
ether. The ethereal layer was washed successively with water, 
sodium bicarbonate solution (5%) and again with water and dried 
over anhydrous sodium sulphate. Removal of the solvent provided 
the aesired comoound as an oil which was crystallized from 
ethanol as leeflets (4.5 g) m.p. 119-120 (lit. , m.p. 
120-121°). 
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5a-Cholestan-6-one (CXLIIj : 
£>-Nitrocholost-b-ene (6 g^  was dissolved in warm glucial 
acetic acid (120 ml) and zinc oust (12 g) was gradually added 
with shaking. The suspension was heated under reflux for four 
hours, and water (12 ml) was added now and then during the 
course of reaction. The hot solution was filtered to remove 
zinc powder, cooled to room temperature and diluted with a 
large excess of ice cold water. The precipitate thus obtained 
was taken in ether and the ethereal solution was washed succe-
ssively vv'ith water, sodium bicarbonate solution (5^) and again 
with water and dried over anhydrous sodium sulphate. Removal 
of the solvent gave the ketone as an oil which was crystallized 
from etiianol as thin plates (3.5 g), m.p. 96-98° (lit. , 
m.p. 98-100°). 
5a-Cholostan-6-one oxime (CXII) : 
5a-Cholestan-6-one (CXLII) (3 g), hydroxylamine hydro-
chloride (3 g) tind sodium acetate trihydrate (6 g) were 
Dissolved in ethanol (180 ml) and the mixture was refluxed on 
a water bath for 2 hrs. After the completion of the reaction, 
the solvent was removed under reduced pressure and the reaction 
mixture was dilutea with ice cola water. The crude oxime thus 
obtained was filtered under suction, air aried and recrysta-
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llized from ethanol to give 5a-cholestan-6-one oxime (CXIl) 
(2.5 g), m.p. 198-200° (lit/^, m.p. 204°). 
Reaction of 5a-cholestan-6-one oxime (CXIl) with Mn(lII)acetate; 
5a-Cholestan-6-one (CXLIIj, 6-acetoxyimino-5a-cholestane 
(CXLIII) : 
A mixture of the oxime (CXIl) (1 g), Mn(lll)acetate 
(10 g), acetic acid (20 ml) and acetic anhydride (10 ml) was 
heated under reflux for tv>/o hrs. The reaction mixture was 
worked up in the usual manner. Evaporation of the solvent gave 
an oil (Cal. — 900 mg) which v^/as chromatographed over silica 
gel (20 g). Each fraction of 25 ml was collected. Elution 
with liyht petroleum - ether (I5:l) gave the ketone (CXLII) 
(500 mg), m.p. and m.m.p. 98 (lit. , m.p. 98-100 ). 
Further elution vdth light petroleum - ether (10:1) 
attorc^ r-'C 6-acetoxy-imino-5a-cholestane (CXLIII) oil^ (350 mg); 
^) , 1770 s(CH„C0g),1635(C=N), 16U0(C=C), 1230,1035 cm"' (C-O) 
d 2.1 s(3H, CH3COO), 1.25, 0.81, 0.77 anu 0.o7 (methyls). 
Analysis found : C, 77.98; H, 10.87; N, 3.00 
<^ 29^ 49^ '^ 2 ^®4^i^^s • C' ^^ 8.5 ; H, 11.13; N, 3.16?^  
3;j-Acetoxy-6-nitrocholest-D-ene : 
0/ 
55 3^-Acetoxycholest-5-ene (5 g) was covered with nitric 
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acid (12b ml; a, 1.52) and sodium nitrite (5 g) was gradually 
added over a perioc of one hour with continuous stirring. 
Slight external cooling was also affected during the course of 
the reaction, and stirring was continued for anadditional two 
hours when a yellow spongy mass separated on the mixture. 
The mixture was Diluted v^ ith ice-cold water (100 ml) when a 
green coloured solution was obtained. The whole mass was 
extracted with ether. The ethereal solution was washed succe-
ssively with water, socium bicarbonate solution (5%) anci again 
with Water and dried over anhydrous sodium sulphate. Removal 
of the solvent provided the nitro compound as an oil which was 
crystallized from methanol (3.5 g), mi.p. 104 (lit. , m.p. 
102-104°). 
3|3-yvcetoxv-5a-cholestan-6-one (CXLIV) : 
3fi-Acetoxy-6-nitrocholest-5-ene (3 g) was dissolved in 
glacial acetic acid (125 ml) by warming the mixture and zinc 
dust (6 g) was added in small portions with shaking. The sus-
pension was heated under reflux for four hours and water (6 ml) 
was aoded now and then curing the course of the reaction. The 
hot solution was filtered to remove ..inc, cooled to room 
temperature and diluted with excess of water. The white preci-
pitate thus obtained was taken in ether and the ethereal 
solution was washed successively with water, sodium bicarbonate 
solution (5/o) and again with water and dried over anhydrous 
98 
soaium sulphate. Evaporation of the solvent gave an oil 
which Was crystallized from methanol to give the ketone (CXLIV) 
n 40 n 
(2.1 g), m.p. 128-129" (lit. , m.p. 127-128 ). 
3|3-Acetoxy-5a-cholestan-6-one oxime (CXIIIj : 
A mixture of 3p-acetoxy-5a-cholestan-6-one (CXLIV) (3 g), 
hydroxylamine hydrochloride (3 g^  sodium acetate trihydrate 
(6 g) and ethanol (120 ml) was heated under reflux for two hrs. 
Excess of the solvent was removed by distillation under reduced 
pressure and the residue was dilutee with ice cold water. The 
crude oxime thus obtained was filtered under suction, washed 
with water, air dried ano recrystallized from ethanol (2 g), 
m.p. 200° (lit."^ ,^ m.D. 121°). 
Reaction of 3|j-acetoxy-ba-cholestan-6-one oxime (CXIlIj with 
Mn(lIIjacetate ; 3ii-Acetoxv-5a-cholestan-6-one (CXLIV). 3g-
acetoxy-o-acetoxy-imino-5a-cholestane (CXLVj : 
A mixture of oxime (CXIII) (l g) Mn(lll)acetate (10 g), 
acetic acid(20 ml) and acetic anhydride (10 ml) was heated 
uncer reilux for two hours. The reaction mixture was worked 
up in the usual manner. Evaporation of the solvent gave an oil 
(Cd.^980 mg), which was chromatographed over silica gel (20 g). 
Elution with light petroleum - ether (10:1) and crystalli-
zation from methanol gave (CXLIV) (400 mg), m.p. 128 (lit. , 
m.p. 127-128°). 
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Continued elution with light petroleum - ether (5:1) 
gave 3p-acetoxy-6-acetoxyimino-5a-cholestane (CXLV) oil-^  
(350 mg): \) 1735 s(CH„COO), 1635 (C=N), 1230 cm"^ (C-O); 
a 2.1 s(CH3CuO), 2.06 s(CH3C00), 1.2, 0.91, 0.85 and 0.67(other 
methyls). 
Analysis found : C, 73.94; H, 10.00; N, 2.62 
3^1^ 51*^ *^ 4 "®4^i^®s : C, 74.21; H, 10.24; N, 2.80 
3^-Chloro-6-nitrocholest-5-ene : 
52 
To a well stirred mixture of 3p-chlorocholest-5-ene 
(12 g), glacial acetic acid (80 ml) and nitric acid (25 ml; 
a, 1.52) at temperature belov. 20 , was added sodiumi nitrite 
(3 g) graaually over a period of two hours. After comolete 
addition of sodium nitrite the mixture was stirred for about 
one hour. Ice-cold water was added and the yellowish solid 
thus separated was filtered under suction and air dried. 
Recrystallization from methanol gave the desired 3p-chloro-6-
nitrocholest-5-ene as needles (8.3 g), m.p. 151-152 (lit. , 
m.p. 153 ). 
3p-Chloro-5a-cholestan-6-one (CXLVl) : 
To a solution of 3p-chloro-6-nitrocholest-5-ene (12 g) 
in hot glacial acetic acid (240 ml), zinc dust (24 g) was 
: 100 I 
aaded gradually in small portion with shaking. The suspension 
v</as noatcQ unoer reflux for lour hours and water (24 ml^ was 
added at regular intervals during tne course of the reaction. 
The hot solution Wds filtered to remove zinc dust and the fil-
terate was cooled to room temperature and diluted with a large 
excess of ice cold water. The organic matter was extracted 
v;ith ether. The ethereal solution was washed successively with 
Water, sodium bicarbonate solution (5/o) -md again with water and 
uried over anhycjrous sodium sulphate. Evaporation of the solvent 
gave an oil which was crystallized from methanol to give the 
ketone (CXLVI) (8.7 g), m.p. 128-129° (lit.^ "^ , m.p. 129-130'''). 
3H-Chloro-5a-cholestan-6-one oxime (CXIVj : 
3p-Chloro-ba-cholestan-6-one (CXLVI) (3 g) in ethanol 
(180 ml), hydroxyl amine hyorochloride (7.00 g) and socium 
acetate trihydrate (10 g) Vv'ere mixed together and refluxed for 
two hours. Excess of the solvent was removed and the residue 
was diluted with cold v>/ater. The crude product thus obtained 
was filtered under suction, washed with water, air dried and 
recrystallized from ethanol (2 g), m.p. 173 (lit. , m.p. 
173-175°). 
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Reaction of 3(3-chloro-5a-cholestdn-6-one oxime (CXIV) with 
Mn(lll)acetate ; 3g-Chloro-5a-cholestan-6-one (CXLVI), 3,5a-
cyclo-o-acetoxylmino^g-cholestdne (CXLVIIj : 
A mixture of oxime (CXIV) (1 g), Mn(lll)acetate (10 g), 
aCetic acid (20 ml), acetic anhydride (10 ml) was heated under 
reflux for two hours. The reaction mixture was worked up in 
the usual manner. Evaporation of the solvent gave an oil 
(Ca. •— 900 mg) which was chromatographed over silica qcl (20 g). 
Each fraction of 25 ml was collected. Elution with light 
petroleum - ether (40:1) and crystallization from acetone gave 
the ketone (CXLVl) (400 mg) m.p. and m.m.p. 129° (lit.^^, 
m.p. 12 9-130°). 
Elution with light petroleum - ether (10:1) afforded 
3,5a-cyclo-6-acetoxy-imino-5a-cholestane (CXLVII) as a non-
crystallizable oil^ (250 mg). \) ^^^ 1735 (CH3COO), 1630 (C=:N), 
1230 (C-0) and 1010 cm"-*" (eye loprooane ring), d 2.06 (CH3COO), 
0.4 (cyclopropane ring)1.02, 0.91, 0.72 and 0.67 (methyls) 
Negative Beilstein test. 
Analysis found : C, 78.52; H, 10.04; N, 2.98 
S9^47^^2 ^^^^i^^s : C, 78.86; H, 10.73; N, 3.17%. 
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Cjiapter-tSiiree 
[A] SYNTHESIS OF AMINO STEROLS 
Clieoretital 
Oxirane ring opening reactions have been reported at 
1-4 
large in the recent past . The oxiran ring is very sensi-
tive and opens generally uncer mild conditions when it comes 
5-8 in contact with acids or bases . A number of papers dealing 
with the synthesis of amino sterols and their derivatives have 
appeared where anionic cleavage of oxiran ring by means of 
amines takes place. 
9 
Hewett and Savage reported the preparation of several 
amino sterols. 6|3-Amino-5a-hydroxysteroids were prepared from 
the corresponding 5a,6a-epoxides by reaction with ammonia or 
a primary or secondary amine. Sp-Acetoxy-S,6a-epoxy-5a-andro-
stan-17-one (I) was completely cleaved in three days by 
boiling witn morpholine containing 10% water and gave 3fj,5-
dihydroxy-6p-morpholino-5ct-androstan-17-one (ll). The 
condensation of tne epoxide (l) with boiling n-propylamine 
having 10% water or with ammonia in methanol and subsequent 
alkaline hydrolysis yielded 3p, S-aihydroxy-diS-propylamino-Sa-
ancirostan-lT-one (III). However, the epoxide (l) with a 
solution of ammonia in aqueous dioxanegave 6p-acetomide-3jE, 5-
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dihyGroxy-5a-androstan~17-one (IV). Acetylation of (IV) gave 
the diacetate (Vj . 
a 
( I ) 
( I I ) 
/ 
-N 
\ 
\ 
C 
/ 
( I I I ) H2N-CH2-CH2-CH3 
0 
(IV) ilN-C-CH^  
Condensation of 2a,3a-epoxy-5a-androstan-17-one (Vl) 
with primary or secondary amine in the presence of water gave 
the corresponding 2|3-amino-3a-hyGroxy-5a-androstan-17-one 
(VIl-XIII). The reactions are catalysed by water possibly by 
the formation of more reactive intermediate oxonium ion 
110 
H 
(VI) 
R, 
(VII) / 
-N 
\ 
(VIII) -f( 
(IX) 
(X) N 0 
(XI) 
(XII) -N, / " V 
(XXIII) -NH 
Ill 
In hope of potentiating the sedative activity of 
3a-hyaroxy-2f3-morpholino-5a-dndrostan-17-one (X), 11-oxo 
group was introduced, which was founa to enhance the 
12 13 
seaative potency and anesthetic activity * 
14 Hevi/ett and Savage reported the formation of l_6p-morpho-
lino-5a-androstan-17-one (XVI) via intermedi ite (XV) from 
17^-acetoxy-l6a,17a-epoxy-5a-androstane (XIV) by reaction with 
morpholine. 
RO^'-x^'^ 
H 
(XIV) (XV) 
RcTX 
H 
(XVI) 
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15 Savage et a l . reported the synthesis of l6p-amino-17-
oxo-3p-hydroxy-ba-dndrostane (XVIIl) from 17p-acetoxy-3p-
hydroxy-l6a,17a-epoxy-5a-androstane (XVII) . 
(XVII) (XVIII) 
Campbell et al. reported the synthesis of 3p-amino-
2a-hydroxy ba-androstan-17-one (XXI) and 2j3- mino-Sa-
hyuroxy-ba-androstan-17-one (XXIII) from 2p,3p-epoxy-5a-andro-
stdn-17-one (XVIII) and its epimer (VI) respectively^via the 
corresponding azide derivatives (XX) and (XXIl) as intermediate, 
(XX) (XXI) 
: 113 : 
(VI) (XXII) (XXIII) 
16 
Campbell et al. also synthesized and evaluated biolo-
gically active 3-amino-2-hydroxy (.XXVIII). The "^-IT-ketone 
(XXIVj was converted to 2P,3p-epoxide (XIX) via bromohydrin 
17 (XXV). Transdiaxidl ring opening of »nnxide (XIX) by 
soaium azide gave the sole product 2p-hydroxy-3a-azidoanoro-
stane (XXVI) which was converted to amine (XXVIII) by catalytic 
hyarogenation. 
HOBr 
(XXIV) (XXV) (XIX) 
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NaN 
H 
(XXVII) 
18 Jvobodd e t d l . c a r r i e d out the r e a c t i o n of 2a,3a-epoxy-
b a - c h o l e s t a n e (XXIX) and 2a ,3a -epoxy-5a-andros tan-17~one (VI) 
wi th dimethylamine and ob ta ined 2f3-dimethyl aniino-Sa-hydroxy-
b a - c h o l e s t a n e (XXX) and 2f2-CiniPthyIamino-3a-hyaroxy-5a-
andros tan -17-one (XXXl) r e s p e c t i v e l y . 
o;; 
(XXIX) 
(VI) 
R 
CgH^y 
- 0 
R 
(XXX) CgH;^ ^ 
(XXXI) r O 
115 
19 Ponsold and Preibsch synthpsized 2^,3p-lmino-5a-
androstan-17-one (XXXIV) from 2^,3a-epoxy-5a-androstan-17-
one (VI) via the corresponding azidoalcohol tosylate (XXXII, 
XXXIII;. The aziridine (XXXIV) was converted to the chloro-
amino androstdne-iy-onr^ (XXXVj and -iLsn +o 23-Dhenylamino-3^-
hydroxy-5a-dndrostan-17~onG (XXXVIIIj through the intermediates 
(XXXVI) and (XXXVI) as shown. 
H 
(VI) 
(i) NaH, 
(ii}P-TsCl 
R 
(XXXII) H 
(XXXIII) Ts 
(XXXIV) 
PhNCQ 
Nal 
116 
H N 
> / 
Ph-N-C 
(XXXVII) 
PhHN^ 
OH/MeOH 
» 
HO' 
H 
(XXXVIII) 
Reduction of l6p-morpholino-17-ketone (XXXIX) with 
sodium borohydride gave the corresponding 16p-morpholino-
17fj-ol (XL), v>/hich showed strong intramolecular hydrogen 
. 19 Donomg 
(XXXIX) (XL) 
20 Kocor et al. treated epoxy androstadienone (XLl) 
vath NaNo in acetic acid at room temperature which gave the 
corresponding azido dn&rostadien-3-one (XLIl) in 40^ yield. 
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0 
il 
2 5 
NaN, 
9 1 
Reaction of l6a-bromodndrost-5-en-3, , 17,:-oiol (XLIIl) 
with p iper io ine , afforded 16|.--oireri Jinn-17j,.-hydroxyandrost-
f^-ene (XLIV) alongwith the corresponding 16|3, 17p-epoxiue (XLV) 
...0 
(XLIII) (XLIV) (XLV) 
22 The cyclic product (XLVIII)QJ^ is reported, when amino 
I 
alcohol (XLVI) is treated with -C=C-COOMe. The reaction was 
S CN 
stated to be used to study the configuration of vicinal amino 
alcoholb. 
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MeO 
(XLVI) 
R 
H 
CN 
c=c 
COOMe 
CN 
(XLVII I ) 
(XLVIi ; -C=C-COOMe 
I 
s 
T r e a t m e n t of 3 j 3 - a m i n o - 5 a - a n d r o s t a n - 1 7 | J - o l (XLIX) w i t h 
t r i c n l o r o a c e t o i s o c y a n a t e gave 3 p - U r e i c o - 5 a - a n d r o s t a n - 1 7 p - y l -
N - t r i c h l o r o d C t cy ic ' - bama te ( L ) , v.'hich was h y d r o l y s e d w i t h a c i d 
t o 3 ^ - u r e i d o - 5 a - a n G r o s t a n - 1 7 ) 3 - y l c a r b a m a t e ( L l ) . The o v e r a l l 
23 y i e l d from f r e e ba se was 50-70% 
0 
NH2-C-HN' 
0 1^ } 
II 
CloCC-NrlC-CN 
^1 
NH_-C-N 
2 II 
0 
CONH. 
(L) 
0 0 
II II 
C-NH-C-CCl^ 
H3O + 
( L I ) 
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24 M.S. Ahmaa et dl. identified the product cholest-4-en-
6-one (LV) from 5,6a-steroidal epoxides (LII-LIV) on reaction 
with phenylisothiocyanate in VA/F. 
CgHj_7 
PhNCS 
(LV) 
DMF, LiCl 
X 
(LII) OH 
(LIII) CI 
(LIV) OAc 
ba,6-enoxv-5a-androstano-3,17-dione (LVI) when refluxed 
with N,N-dimethylthiourea gave 3,5-androstudieno[3,4-d] 
(2'-imino-3'-methylHhiazoline (LVII), which was treated with 
iociine to give the quaternary salts (LVIIl). Androstadieno-
thiazolincsnave been shown to possess contraceptive and anti-
lopogenic activity and their quaternary salts posses anti-
2b bocterial activity 
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(LVI) 
+ 
CH, 
CH-
\ 
H-
CH3-NH-C-NH-CH3 
> v 
(LVIII) 
(LVII) 
,26 17f.-/^cetoxy-la, 2a -epoxy-5a -andros t an -3 -one (LIX) when 
t r e a t e d with p - to luene su lphonic acid ano a c e t i c anhydr ide i t 
a f to raed 2 , 1 7 p - ^ i d c e t o x y - b a - a n G r o s t - l - e n - 3 - o n e {IX) as t he 
minor proGuct ctnd aromdtic d i a c e t a t e (LXI) as the majoi 
p roduc t . 
OAc 
(LIX) (LX) (D(I) 
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Z a f a r Alam'^ r e p o r t e d t h e f o r m a t i o n of c h o l e s t a - 3 , 5 -
d i o n o [ 3 , 4 - G ] 2 ' - : n e t h y l t h i a z o l e ( L X I I I ) and 5 - h y o r o x y - 5 p -
c t i o l o s t - 3 - e n o i - 3 , 4 - d ] 2 ' - a m i n o t h i a z o l e (LKIV) from 4 , ^^' .-epoxy-
5 ) J - c i i o i o s t a n - 3 - u n e ( L X I l ) , by r e a c t i o n w i t h th ioace t - . imide and 
t h i o u r e a r e s p e c t i v e l y 
^8^17 
( C K I I I ) (LXII ) (LXIV) 
Steroidal epoxides (LIU, LIV, LXV, LXVl) react with 
dcrylonitriie in presence ot BFo and afford their correspond-
ing aziridine (LXVIII-D(XIIi;^^» ^ ^. 
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0' 
CgH-]_y 
Aerylonitrile/BF3 
NaCH 
R R 
(LIII) 
(LIV) 
(LXV) 
(LXVI) 
CI, 5a,6a 
OAc, 5a,6a 
H,5a,6a 
Cl,5p,6^ 
(LXVII) CI, COCH3,5P,6H 
(LXVIII) CI, C0CH3,5a,6a 
(LXIX) Cl,COCH(OH)CH3,5^,6p 
(LXX; H,COCH(OH)-CH3,5p,6p 
(LXXI) OH,COCH(OH)CH3,5^,6p 
(LXXII) OAc,COCH3,5p,6p 
(DCXIII) 0Ac,C0CH(OH)CH^,5^,6p 
The synthesis of airdnosteroids Que to their non-hormonal 
oiologicdl activities such as tranquillzing, antidrrythemic, 
30-37 
seuctive unci an esthetic has aravvn the attention of orga-
nic chemists for last many years. The present work deals 
with redCtions of phenylurea with some easily accessible 
steroidal epoxides as an attempt to prcoare such amino 
steroids. The compounas taKen for priliminary studies are 
3)3-hyaroxy-5, 6a-epoxy-5a-cholestane (LIIj, 3fi-chloro-5, 6a-
epoxy-5a-cholestane (LIII) and 3^-acetoxy-5,6a-epoxy-5a-
chr,lestdne (LIV). The compounds thus obtained have been charac-
terized on the basis of their elemental analysis and spectral 
properties ana chemical transformations in a few cases. 
CQH-^J 
0'' 
(LII) 
(LIII) 
(LIV) 
X 
OH 
CI 
OAc 
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Reactions of 3p-hyaroxy-5,6a-epoxy-5a-cholestane (LIl) with 
phenylurea : 
The epoxide (LIl)^ prepared accoraing to the literature 
38 procedure , it was allov^ ed to react with nhenylurea in 
dimethylformamide under reflux for 5 hrs. The reaction mixture 
after usual work up and column chromatography over silica gel, 
afforded four compounds, m.p. 195°, 201°, 230° and 239°C. 
CoH 8"17 
0 
II 
Ph-m-C-NHo 
^—^ 
DMF/ref lux 
H6^2 
(LII) (LXXW) 
HO NH-C-H 8 
0 H 
HO NH-C-^ JH-Ph HO OH 
(LXXV) (LXXVI) (LXXVII) 
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Qjiaxacterizdtion of the compound m.p. 195 as 6p-amino-3j3,5-
dihydroxy-Sg-cholestane (C<XIV) ; 
The compound, m.p. 195° was analysed correctly for 
CrjyM.gNO . The composition was further supported by its mass 
spectrum which gave molecular ion peak at m/z 419 (C„yH.gO^N). 
The mass spectral analysis suggests that M-Io has been 
added to the substrate. The i.r. spectrum of the compound 
-1 39 
exhibited bands at 3480 and 3300 cm for -OH and -^ J^H^  groups, 
alongwith other bands at 1290 and 1040 cm" for (C-0)^^. 
Several possible isomeric structures (LXXXV, LXXVIII-LXXXIV) 
can be proposed for the compound, m.p. 195 satisfying the mass 
unu i.r. spectral values. 
HO NH2 HO NH2 HO NH 
(LXXIV) (LXXVIII) (D(XIX) (DCXX) 
HO^ 
H2N OH 
(LXXXI) (LXXXII) (LXXXIII) (LXXXIV) 
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The- n.m.r. spectrum of the compound vi/as more informative and 
revealing. It exhidited significant signals at 
(a) d 3.6, integrating for one proton vJith half band width of 
6 Hz. 
(b) 6 4.5, Drojo multiplet integrating for one proton with 
half band width of 16 Hz. 
The signal at d 3.6 with half band wioth of 6 Hz coulci be due 
39 
to C6a-H (equatorial) and more so because -I'^^ is attached 
t^ C6-position ratner than OH group, because usually the proton 
40 HO-C-H appears at o 4.0 , If this assumption is true, we can 
Ci iscard the structures (LXXXI - LXXXIV). 
The signal at o 3.6 vjith half band width of 6Hz suggests 
that the proton is equatorial. The axial proton would have 
given rise to larger half band width. This further suggests 
that structures (LXXVIII and LXXIX) can be aiscarded. 
Now the only alternative cnoices are structures (LXXIX) 
and (LXXX). Another signal as a multiplet was observed at 
b 4.5 integrating for one proton with half band width of 16 Hz, 
which coulo De assigned to C3a-H (axial). This assignment 
40 implies that the ring junction A/B is trans . This argument 
prefers the structure (LXXIV) over its isomeric structure 
(LXXX). Another multiplet at d 4.85 integrating for two 
protons was ascribed to -NH,. exchangeable \"ith oeuterium.. A 
Dioad signal at 0 6.2 for two protons -bhoweo for two OH grouos 
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(exchangedble with deuterium). Methyl signals were observed 
dt d 1.09, 0.31, 0.70 and 0.68. 
In order to confirm the structure of (LX>CV), 
it v>/as subjected to Jones' oxidation v,/hich resulted- in a viscous 
oil (LXXXV) after v.ork up and column chromatography. 
H6 J^H2 
Jones' Oxidation 
(LXXIV) (LXXXV) 
Tne i.r. s-'ectrum of structure (LXXXV) showed oands at 
3430 (snarp,terti 'r^^ -OH), 3300 (N-H) and 1710 cm"-*" (C=0) . 
The breadth ana position of the band at 1710 cm su^ juest the 
presence of (C=Oj group. Therefore the above assignments 
support tne structure (LXXIV). It can further be confirmed 
by n.m.r. spectrum which shows the absence of signals expected 
at V 4.b foi C3a-H (axicil). On the oasis of foregoing aiscu-
ssion unc. mechanistic consiaeration the compound m.o. 195° 
Can DC characterized as up-amino-SjS-ij-dihydioxy-ba-ciiolestane 
(UXIV). 
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Cndructerization of the compouna, m.p. 201'"' as 6p-amino-N-
t ormyl-3)-/, b-aihydroxy-5a-cholestdne (LXXV) : 
The compound, m.p. 2C1 was analysed for C^rMAo^^'^ri' The 
composition was further supoorted by mass spectrum which gave 
molecular ion peak at m/z 447 {Cr^aH.gHO^). 
The i.r. spectrum of the compound showed strong absorp-
tion pedKS at 3470, 3300 cm for OH ano -NH groups respecti-
vely . The Dand at 1700 cm (amide-I) inuicated the presence 
of caroonyl group in the molecule. Tne formido group gave its 
characteristic bana at 1540 cm (umide-Il). Other oands were 
observea at 1230 and 1030 cm" for (C-0). 
Tne n.m.i. spectrum of tne compound uisplayed a sharp 
singlet at d 8.1 integrating for one proton of the formyl 
group. A multiplet for one pioton was observed at o 4.9 which 
coulo be assigned to amiae -NH. A bioad signal at c3 2.1 WaS 
ascribed to -OH (exchangeable with oeuterium). The signal for 
C3a-H and C6a-H merged together and appeared as a multiplet at 
d 4.2 which showed the integration for two protons. The 
methyl signals were observed at 5 1.10, 0.8, C.71 and 0.67. 
On the basis of tne above soectral properties the compound, 
m.p. 201 C was characterized as 6)3-amino-3p, 5-dihydroxy-N-
formyl-ba-cholestane (LXXV). 
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Chaxctc te r iza t ion of compound, m.p. 230 as 6g-amino-N-phenvl-
am iGO-3^, 5-dihyciroxv-5a-'Chole5tane (LXXVI) : 
The compound, m.p. 230 was analysed correctly for 
C04H. .N C . The composition is again su-jported by its mass 
spectrum which gave molecular ion peak at m/z 538 (C34H^^N 0 ). 
The i.r. spectrum exhibited bands at 3b50, 3300 cm for OH 
and -NH (.j'roup respectively. Amide group of phenylurea 
linkage was shown by bands at 3000, 1600, IbSO (amide-I) and 
1540 cm" (umi-.e-Il). The aromatic band appeared at 1650 cm" . 
The n.m.r. spectrum of the compound showed signal for 
lomatic protons at d 7.33. The multiplet at d 6.5, integrating 
9 
for one proton was ascribed to NH-C-NH-Ph. Another multiplet 
at d 5.3, integrating for one proton can easily be ascribed to 
NTi-C-NH-Ph. The signals lor C3a-H anc C6a-H merged together 
and appeared as a multiplet at d 3.9. Hydroxy group gave a 
peak ut d 2.2 as a broad singlet (exchangeable v\;ith deuterium). 
Methyl signals were observed at 1.02, 0.8, 0.75 and 0.6. On 
the basis of elemental analysis and spectral properties the 
compound, m.p. 230 may be formulated as 6j3-amino-M-phenyl-
amicio-3(j, 5-dihydroxy-5a-cholestane (LXXVI). 
laentification of the compound, m.p. 239° as 30.5.66-triol-
5a-cholestane (LXXVIl) : 
The compouna, m.p. 239° was analysed for C2yH.o0„. It 
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Was identified on the basis of spectral, elemental analysis 
and comparison v/ith authentic sample of 3p, 5,6j3-triol-5a-
cnolestane (LXX\'Il) (m.p., m.m.p., ano t.l.c.) (reported , 
m.p. 237-239°). 
Reaction of 3i3-chloro-5,6a-epoxY-5-cholestane (LIU) with 
phenylurea : 
/ \42 The epoxide (LIU) was treated v>/ith phenylurea in 
dimethyltormamiae under reflux conditions for 5 hrs. The 
reaction mixture after usual work up and column chromatography 
over silica gel, afforded four compounds, m.p. 173°, 151°, 
220°, 125°. 
CgHj_y 
9, 
Ph-NH-C-NH2j 
DMF/reflux 
HO NH^ 
(LXXXVI) 
HO NH-C-H HO NH-C-NH-Ph 
'6 HO OH 
(i^:xxvii) (LXXXVI II) (LXXXIX) 
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laentification of the compound, m.p. 173 as 6p-afKino-3p-
chloro-5-hvdroxv-5a-cholestane (LXXXVI) : 
The compound with m.p. 173°C was analysed for C^yFi.gMOCl, 
gave molecular ion peak at M. = 437/439. Its i.r. spectrum 
gave bands at 3570 and 3440 cm""'" for OH and -NH group and 1280, 
1040 (C-0), 730 cm""*" (C-Cl). Its n.m.r. spectrum disolayed 
signals at d 2.0 for -OH (exchanqeaDle with aeutrrium), d S.riS 
for C6a-H (Wl/2 = 6Hz), d 4.4 for two protons (-KW^). The 
C3a-H aopeared ct d 4.2 as a multiplet (.Vl/2 = l6'-'z). .V.ethyl 
bivjncJs were seen at d 1.0, 0.8, 0.7 ano 0.6. Tne pro^ 'uct was 
iuenui: ieo uS 6p-anino-3p-chloro-5-hydroxy-5a-cholestane 
(LXXA\I). It was further suoported by its m.p. 173 
(leported , ni.p. 172-173 ). 
loentiiication of compound, m.p. 151" as 63-cimino-N-formyl-
3p-chloro-b-hvaroxy-5a-cholest3ne (LXXXVIl) : 
Tho compound was analysed for C^gH.pNO^Cl m/z (465/467). 
The i.r. spectrum of the compound showed absorption banos at 
3440 ano 3300 cm" for -OH, and -m group, respoctively. The 
ijand at 1700 cm signalled the presence of amide-I, the 
formide group gave its characteristic absorption band at 
1560 cm" (amide-Il) and a oand 760 cm" was for C-Cl (+ve 
Beilstein test). The n.m.r. spectrum of the compound displayed 
a sharp signal at a 8.1, integrating for one proton was 
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oscribed to the tormyl group. A multiplet for one proton 
Was observed at o 4.88 (-K'H) exchangeaole with deuterium. A 
bioad singlet at o 2.0 was cue to -OH proton (exchangedble 
with deuterium). A multiplet for C3a-H and Cda-H appeared at 
d 4.33. The methyl signals were observed at d 1.15, 0.9, 
U.83 and 0.7. The identification of the product as 6j3-amino-
N-formyl-3f3-chloro-5_hyarbxy-ba-choiestane (LXXWIl) was further 
supported by its n.p. Kil'^  (reported , m.p. 151-153 ). 
Characterization of the compound, m.p. 220 as 6g-amino-N-
phenylamido-3p-chloro-b-hvdroxY-5a-cholestane (LXXXVIII) : 
The compound, m.p. 220 was analysed correctly for 
C^.H ^N 0 CI. The composition was further supported by its 
iiidss spectrum which gave molecular ion peak at m/z 556. 
The i.r. spectrum of the compound showed bands at 3500 
ana 3310 cm for -OH and -NH groups respectively. Amide group 
I or phenylurea linkage was shown by bands at 1580 (amide-l) 
and 1540 (amiae-Il). The . romatic bands appeared at 3000 and 
1640 cm . The halogen was also indicated by a band at 
750 cm" (+VG Beilstein test). The n.m.r. spectrum of the 
compound showed aromatic protons at d 7.33. A multiplet at 
d 3.9 (','vl/2 - 18Hz), integrating for one proton was ascribed 
to C3a-H, showing ring junction A/B trans, another peak at 
d 3.6 (Wl/2 = 6Hz) was assigned to C6a-H (equatorial). Two 
133 
peaks at d b.U and 6.8, integrating for one proton each, could 
be assigned to (IMHCO-NH-Ph) and (-CO-MK-Ph) respectively. 
Hydroxy proton signal was seen at 6 2.1 as a broad singlet 
(excnangec^ ble with deuterium). The methyl crotons gave singlet 
at 0 l.lu, U.y, 0.8b ana 0.75. On the basis of above discussion 
the compound has been characterized as 6|j-amino-N-phenylamido-
3|3-chloro-b-hydroxy-5a-cholestane (LXXXVIIl) . 
laentif ication of the compound, m.p. 125 as 3jj-chloro-5,6p-
dihydroxy-Sa-cholestane (LXXXIX) : 
The compound, m.p. 125 was analysed correctly foi 
CpyH^yO CI (+ve Beilstein test). The i.r. spectrum exhibited 
strong absorption band at 3450 cm" for -OH group. No other 
signitleant bands were observed in i.r. spectrum of the comp-
ouno, m.p. 125 . This was found identical vvith authentic 
sample of 3p-chloro-5,6p-aihycroxy-5a-cholestane (LXXXIX) 
(reported^^, m.p. 125-126°). 
Hedction of 3p-acetoxv-5.6a-epoxv-5a-cholestane (LIV) with 
Phenylurea : 
44 
The epoxiue (LIV) was heated uncer reflux with phenyl-
urea in dimethylformamide for 5 hrs. Ti,e usual workup of the 
reaction mixture and column chromatography over silica gel 
providec, four compounds, m.p.'s 226°, 204°, 246° and 207°C. 
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AC 
CQHJ_7 
0 
Ph-NH -B-NH, 2 
Df/iF AcO 
HO NH, 
+ 
(LIV) (xc) 
AcO 
HO NH-C-H 
(XCI) 
HO NHC-NH-Ph 
II 
0 
(XCII) (XCIII) 
Chciracterization of compound, m.p. 226 as 6g-amino-3p-
acetoxv-b-hvdroxY-5a-cholestane (XC) : 
The compound, m.p. 226 was cinalysed for C^ gHr--.NO,,. The 
composition was further supported by its mass spectrum which 
j^dve molecular ion peaK at m/z 461 (C,,gH ,N0^), 
Its i.r. spectrum gave bands at 3450, 3300 for OH and 
-:M groups, 1735 for (u.c) ano 1290, 1040 cm~^ for (C-C) 
stretching viordLions. 
Its n.m.r. showed a signal at d 8.2 as singlet, inte-
gr.,ting for one proton due to -OH (exchangeable with ceuterium) 
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C3a-H Jiowec. a t ^ b.2 a^ d . l u l t i p l c t \ / l th A1/2 = ISMz. 
ano ther s i y n a l a t d 4.24 --".ulti •^Irt, i n t e g r a t i n g for two p io tons 
Wus due t o - r ^ r j ' The C6a-proton s i g n a l fo r one p ro ton , 
appeared a t 4 . 0 as a r . u l t i p l e t . Metnyl s i g n a l s were seen a t 
a 1.0, 0 . 9 8 , 0.66 and 0 . 6 . The product was i d e n t i i i e d as 
6 j - -a r i ino-3p-ace toxy-b-hydroxy-5a-cholPs tane (XC) ( r e p o r t e o , 
m.p. 226°C). 
l a e n t i i r i c a i i o n of tne compounc. m.p. 204 as 6i3-amino-3p-N-
fo rmyl -ace toxy-o-hyaroxy- i j a -cho les tane (XCl) : 
Th e compounu was oH-lysed for Co Hp-iNO , m/z 489. The i.r. 
bpectrum showed bands at 3400, 3300 cm~ for OH and -NH group 
respectively. The bano at 1630 cm (amiae-l), the formico 
group gave a banci at 1540 cm (umide-Il). The n.m.r. spectrum 
gave peaks at d 8.1 singlet for formyl group. A multirlet 
integrating for one proton at 5 5.2 Vv'as Jue to C3a-H, ,vl/2=16Hz. 
,\nother signal at ^ 4.5 as a multiplet, for one proton v^ as 
exhibited for (^>1H) proton. Another multiplet aopeared at o 3.9 
for the proton C6a-H. The methyl signals aoneared at o 1.12, 
0.9, 0.7 o.nd 0.66. On the oasis of tne < lemental analysis 
and spectral values the compound was identified as 6|3-3mino-
43 3^-5-acetoxy-5-hyaroxy-N-f')rmyl-5a-cholestane (XCI) (reported , 
m.p. 200-203°Cj. 
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Characterlzution of the compound, m.p. 246 as 6j3-amino-N-
phenvlamiQo-3H-acetoxy-5-hyclroxy-5a-cholestane (XCIl) : 
It was analysed for C^M^.N^O., m/z 5dO. The i.r. 
^ 36 56 2 4' ' 
spectrum of the compound showed d Dane at 3440 cm for 
(-0H and -NH). Tne amide (-NHCOrJH-Ph) function of the compound 
Wds inuicated oy a strong band at 1690 (amide-1) anc. Iblb cm tc^ 
iamioe-II). The acetate carbonyl was indicated by a band dt 
1730 cm . Trie aromatic udnos were observed at 3000 ano 1640 
cm . Tne n.m.r. spectrum ol the compouno showed signal for 
aromatic protons at d 7.3. The multiplet at 6 5.3, integratJ iig 
1 or one proton, was ascribed to -NH CONH-Ph. Ti.e signals for 
C3a-H ano C6a-H merged together and appeared atf4.2. Another 
multiplet at o 6.1, integrdting for one proton could easily be 
assigned to NH-CO-fWh. Hydroxy group gave peak ati'2.3 as a 
broad singlet (excodngeable with deuterium). Methyl signals 
were seen at d 1.15, 0.9, 0.8 anc 0.66. On the basis of dbove 
>-.iscussion the compouno, m.p. 246 could be characterized as 
Or:-amino-N-phenylamido-3p-acetoxy-5-hydroxy-5a-cholestane 
(XCII). 
I;: ent if ic at ion o f _ t he. cj? mn o unci m.p..207 as 3g~acetoxy-5,6fi-
ainydroxy-5a-cholestane CXCIIIJ : 
The compound m.p. 207° was iaentified on the basis of its 
spectrdl and elemental analysis and comparison with authentic 
sample of diol (XCIII) (m.p., m.m.p. and t.l.c.), (reported"^"^, 
m.p. 207-209°C). 
experimental 
3g-Hvdroxv-5,6a-epoxv-5a-cholestane (LII) : 
Cholesterol (8 g) was dissolved in chloroform (7U ml) 
and treated with a solution of perbenzoic acid (1.1 mole equiv.) 
in chloroform and left at -8° for 20 hrs. The mixture was then 
washed with ice cooled sodium bicarbonate solution (5%), water 
and sodium thiosulphate (5%) and again with water. Evaporation 
of the solvent yielded (LII) as an oil which was crystallized 
from acetone as needles (8.0 g), m.p. 142 (reported , 
m.p. 142°C). 
33-Chloro-5,6a-epoxy-5a-cholestane (LIII) : 
45 Cholesterylchloride (11 g) in chloroform (100 ml) was 
treated with a solution of perbenzoic acid (1.1 mole eq.) in 
chloroform and left at -8° for 20 hrs. The mixture was then 
washed with ice cooled sodium bicarbonate solution (5%), water 
and sodium thiosulphate solution (5%) and again with water. 
Evaporation of the solvent gave an oil, which was crystallized 
from acetone to give (LIIl) as needles (8.1 g), m.p. 89° 
(reported"^ ,^ m.p. 80-90°). 
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3i^-Acetoxv-5.6a-epoxv-5a-cholestane (LXXIII) : 
Cholesterylacetate (11 g) in chloroform (100 ml) was 
treated with a solution of perbenzoic acid (1.1 mole equiv.) 
in chloroform and left at -8° for 20 hrs. The reaction 
mixture was then washed with ice cooled water, sodium bicarbo-
nate solution (5%), water and sodium thiosulphate solution (5%) 
and again with water. Evaporation of the solvent provided 
(LXXIII) as semisolid which was crystallized from acetone as 
needles (8.4 g), m.p. 97 (reported , m.p. 97 ), 
Phenylurea : 
Dissolved (65 g) (0.5 mol) of aniline hydrochloride and 
(120 g) (2 ml) of ure-^  in 20U ml of water contained in 1 litre 
round bottom fldsk filtered the solution and added 
4 ml of Concentrated hydrochloric acid and 4 ml gldcial acetic 
cicic. Fit the reflux condenser for 30 mts. »«hite crystal of 
diphenylurea appeared after 15 minutes and gradually increased 
in amount as the refluxing v^ as continued. Cooled the flask in 
ice cooled water ano filtered unuer suction. Separated the 
mixture of phenylurea and diphenylurea by boiling with 500 ml 
of water and filter while hot, residue in crude diphenylurea. 
The filterate on cooling gives crystalline solid, which WaS 
crystallized from hot water to gave phenylurea (30 g) 
(reported , m.p. 241°). 
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Reaction of 3g-hvclroxv--5,6a-epoxv--5a--cholestane (LIl) with 
phenylurea ; 6g-Amino-3g,S-dihydroxy-Sa-cholestane (LXXIV), 
6i3-amino-N-formyl-3g,5--dihydroxy-5a-cholestane (LXXV), 6g-
amino-N-phenvlamido-3g,5-dihydroxy-5a-cholestane (LXXVl) 
3e,5.6e-triol-5a-'Cholestane (LXXVIl) : 
The mixture of 3p-hydroxy-5,6a-epoxy-5a~cholestane (LII) 
(2.5 g) and phenylurea (1.6 g) was dissolved in dimethylf.jrmide 
(100 ml) and refluxed for 5 hrs. The progress of the reaction 
was monitored with t.l.c, when all the starting material was 
consumed, the reaction mixture was worked up in ether and dried 
over anhydrous sodium sulphate. On the solvent evaporation, 
the residue left was column chromatographed over silica 
gel (75 g), Elution with light petroleum - ether (9:1) and 
recrystallized from light petroleum gave 6p-amino-3p,5-dihydroxy-
5a-cholestane (LXXIV) (120 mg), m.p. 195°. >J f^  ^  "^^ "^^  (-OH), 
3300 (-NH2), 1290 and 1040 cm"-*- (C-O), d 3.6 (IH, C6a-H, 
WI/2 = 6H2), 4.5 br m(lH, C3a-H, Wl/2 = 16Hz), 4.85 m (-NH2, 
exchangeable with deuterium), 6.2 br(2H, OH, exchangeable with 
deuterium), 1.09, 0.81, 0.7 and 0.68 (methyls). 
Analysis found : C, 76.50; H, 10.82; N, 3.03 
C27H49NO2 requires : c, 77.26; H, 11.17; N, 3.: 
Further elution with light petroleum - ether (4:1) and 
crystallization from light petroleum provided o|3-amino-N-formyl-
3p,D-dihydroxy-5a-cholestane (UXV ) (195 mg), m.p. 201°, 
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0 
^^  3470, 3300 (OH, -NH), 1700, 1540 (-NH-C-H), 1230 and 
1030 cm"-'-(C-0); d 8.1 s(lH, -C-H), 4.9 m(NH, exchangeable with 
deuterium), 4.2 m(2H, C3a-H, C6a-H),2.lDr(lH, OH, exchangeable 
with deuterium), 1.10, 0.8, 0.71 and 0.67 (methyls). 
Analysis found : C, 75.31; H, 10.03; N, 3.91 
C^^H^^NO^ requires : C, 75.11; H, 11.03; N, 3.12% 
2o 49 o 
Further elution with light petroleum - ether (3:1) and 
crystallization trom light petroleum afforded 6p-amino-N-
phenylamido-3p,5-dihydroxy-5a-cholestane (LXXVI) (300 mg), 
m.p. 230°. -NX 3550, 3300 (-0H, -NH), 3000, 1600 (phenyl 
^ y max. Q — 
group), 1580, 1540 (-NH-5-NH); d 7.33 (5H, aromatic protons), 
6.5 m(lH, NH-C-NH-Ph), 5.3 m(lH, -NH-C-), 3.9 m(2H, C3a-H, 
C6a-H), 2.2 br^ s(lH, -OH, exchangeable with deuterium), 1.02, 
0.8, 0.75 and 0.6 (methyls). 
Analysis found : C, 75.32; H, 10.31; N, 5.10 
C34H54N2O3 requires : C, 75.75; H, 10.10; N, 5.20%. 
Elution with light petroleum - ether (1:1) gave 3^,5,6^-
triol-5a-cholestane (LXXVII) (134 mg), m.p. 239° (reported^"^, 
m.p. 237-239°). 
Reaction of 3g-chloro-5.6a-epoxY-5a-cholestane (LIII) with 
phenylurea : 6g-Amino-3g-chloro-5-hvdroxv-5a-cholestane 
(LXXXVI). 6B-amino-3B-chloro-5-hvdroxv-5a-cholestane(LXXXVII). 
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6p-Amino-N--phenvlamido-3g-chloro-5-hvdroxv'-5a-cholestane 
(DCXXVIII). 3B-chloro-5.6a~dihvdroxv-5a~cholestane (DCXXIXJ : 
3p-Chloro-5,6a-epoxy-5a~cholestane (LIIl) (2.5 g) and 
phenylurea (2 g) (1.5 mol) was dissolved in DMF (100 mi; and 
the progress of the reaction was monitored with t.l.c, when 
all the starting material was consumed, the reaction mixture 
was worked up in ether, and column chromatographed over silica 
gel (75 g). Elution with light petroleum - ether (50:1) and 
crystallization from light petroleum afforded 6p-amino-3j3-
chloro-5-hydroxy-5a-cholestane (LXXXVlj (300 mg), m.p. 173 C. 
^ ^ ^ 3570, 3440 (-0H, -NH), 1280, 1040 (C-O), 730 cm*"-'-(C-Ci;; 
" max • 
d 4.4 s(2H, -NH2» exchangeable with deuterium) 4.2 mClH, C3a--H, 
Wl/2 = 16Hz), 3.38 s(lH, C6a-H, Wl/2 = 6Hz), 2.0 br, s(lH, -OH, 
exchangeable with deuterium), 10.0, 0.8, 0.7 and 0.6 (methyls) 
positive Beilstein test. 
Analysis found : C, 80.37; H, 12.16; N, 3.45 
C27H4gN0Cl requires : C, 80.39; H, 12.15; N, 3.47%. 
Further elution with light petroleum - ether (40:1) and 
crystallization from light petroleum afforded 6^-amino-N-
formyl-3p-chloro-5-hydroxy-5a-cholestane CLXXXVII) (200 mg), 
m.p. 151°C. ))^^^^ 3440, 3300 (-NH, -OH), 1700 (amide-l), 1560 
(amide-II), 760 cm"^ (C-Cl); d 8.1 (IH, -C-H), 4.88 m(IH, -NH, 
exchangeable with deuterium), 4.33 m(2H, C3a-H, C6a-H), 2.0 br, 
sClH, OH, exchangeable with deuterium), 1.15, 0.9, 0.83 and 
0.7 (.methyls) positive Beilstein test. 
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Analys i s found : C, 71 .25; H, 10 .30 ; N, 3 .01 
C^oH^oWO^Cl r e q u i r e s : C, 72 .25 ; H, 10 .32 ; N, 3.10?^ 
2o 4o z. 
F u r t h e r e l u t i o n v.lth l i g h t petroleum - e t h e r (10:1) gave 
6p-amino-N-phenylamidio-3p-chloro-5-hydroxy-5a-choles tane 
(UXXVIII) (250 mg), m.p. 220°C. ~\\^^^ 3500, 3310 (-0H, -NH), 
1580 ( a m i d e - l ) , 1540 ( a m i d e - I I ) , 3000, 1640 (ben:^ene r i n g ) and 
750 cm"-'- (C-C l ) ; d 7.33 (a romat ic p r o t o n s ) , 5 .0 (IH, NCHO), 
3 .9 m(lH, C3a-H, Wl/2 = 18Hz), 3.6 (IH, C6a-H, 1/1/2 = 6Hz), 
o.B (IH, CO-NH-Ph), 2 . 1 br , s ( lH, OH, exchangeable with d e u t e -
r i u m ) , 1.10, 0 .90 , 0 .85 and 0 .75 (methyls) P o s i t i v e B e i l s t e i n t e s t 
Ana lys i s founa : C, 73 .04 ; H, 8.6 ; N, 5 .1 
^34^53^2*^2^-^ r e q u i r e s : C, 74 .05 ; H, 8 . 7 1 ; N, 5 .08^ . 
Continued e l u t i o n with so lven t system ( 2 : 1 ) afforded 
3 p - c h l o r o - 5 , 6 p - d i h y d r o x y - 5 a - c h o l e s t 3 n e (LXXXIX) (180 mg), 
m.p. 126^0 U e p o i t e d • , m.f . l2 5-i:.0^''c) . 
React ion of 3g -ace toxy-5 ,6a -epoxv~5a-cho les t ane (LIV) with 
phenylurea ; 60--Amino-3i3-acetoxy-5-hvdroxy-5a-cholestane (XC). 
6iJ-amino-N~formvl-3p-acetoxY-5a-cholestane (XCI). 6|3-amino-N-
p_henylamido-3ii i-acetoxy-5-hydroxv-5a-choiestane (XCIl) , 3g-
ace toxy-5 .6^ -d ihyQroxv-5a -cho les t ane (XCIIl) : 
3 |3-Acetoxy-5 ,6a-epoxy-5a-choles tane (LIV) ( 2 . 5 g) and 
phenylurea (15 g) ( 1 . 5 mol) was d i s so lved in DMF (100 ml) and 
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refluxed for 5 hrs. The progress of the reaction mixture was 
monitoreci with t.l.c, when all the starting material was 
consumed. The reaction mixture was worked up in ether and 
dried over anhydrous sodium sulphate. On the solvent evapora-
tion the residue was column chromatographed over silica gel 
(75 g ) . Elution with light petroleum, gave 6p-amino-3p-acetoxy--
5-hydroxy-5a-cholestane(XC) (120 mg), m.p. 226° (reported , 
0 
m.p. 226-228°). •^^^^^ 3450, 3300 (-0H, -NH), 1735 (0-^-^3) 
and 1290, 1040 cm""*" (C-0); 0 8.2 s(lH, OH, exchangeable with 
deuterium), 5.2 m(lH, C3a-H, Wl/2 = 18Hz), 4.24 m(2H, m^), 
4.0 m(lH, C6a-H), 1.0, 0.98, 0.66 and 0.6 (methyls). 
Analysis found : C, 75.40; H, 11.01; N, 2.97 
^29^51^^3 ^®^"i^^2 • C' 75.43; H, 11.13; N, 3.03%. 
Further elution with light petroleum - ether (4:1) and 
recrystallization from light petroleum provided 6p-amino-N-
torrayl-3p-acetoxy-5-hydroxy-5a-cholestane (XCI) (195 mg), 
m.p. 204° (reported"^^, m.p. 200-203°). >,i ^ 3400, 3300 (OH, 
U max • p. 
-NH), 1630 (amide-l), 1540 cm"""" (amide-II); d 8.1 s(lH, -C-H), 
5.2 m(lH, C3a-H, Wl/2 = 16Hz), 4.5 m(lH, NH), 3.9 m(lH, C6a-H), 
1.12, 0.9, 0.7 and 0.66 (methyls). 
Analysis found : C, 73.51; H, 10.42; N, 2.78 
C^QH^J^NO^ requires : C, 73.57; H, 10.50; N, 2.86%. 
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turther elution with light petroleum - ether (3:1) and 
recrystallization from light petroleum afforded 6p-amino-N-
pnenylamido-5-hydroxy-5a-cholestane (XCIl) (300 mg), m.p. 246°. 
A) 3440 (OH, -NH), 3000, lo40 (aromatic), 1690 (amide-l), 
IS) 15 (amide-II), 1730 (acetate group); d 7.3 (aromatic protons), 
9 
5.3 m(lH, NH-6-NH-Ph), 4.2 m(2H, C3a-H, C6a-H), 6.1 m(lH, OH, 
exchangeable with deuterium), 1.15, 0.9, 0.8 and 0.66 (methyls). 
Analysis found : C, 74.31; H, 9.42; N, 5.01 
^36^56'^2°4 ^ ®^^i^®s : C, 74.43; H, 9.71; N, 4.i 
Elution with light petroleum - ether (1:1) gave 3p-acetoxy-
5,6p-dihydroxy-5a-cholestane (XCIII) (130 mg), m.p. 207° 
(reported^^, m.p. 209°C). 
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C a^pter-tEftrte 
tB] SYNTHESIS OF STEROIDAL 
PHOSPHOLIDINONES 
Zljtoxttiml 
Organophosphates , reported as a chemical war agents, 
were also loundto De useful for pest control. Organophos-
phates, one of the most versatile group of pesticides, have 
'..itigated the problems of persistent pesticides. They have 
several orders of toxicity from insect to animals. The 
discovery of the biological activity of the organopnos'^horous 
esters originated with the chance observation of Lunge and 
2 
Kreugar that casual exposure to the vapours of diethylphos-
phorofluoridate produced cholinergic effects in human beings. 
Several synthesis of organophosphorous compounds have 
3 
been reported and it was estimated that 50,000 of such com-
pounds were prepared and screened for insecticidal activity, 
4 
of which, over three dozen have been produced commercially . 
5 
Diamond et al. have prepared phosphorous containing 
esters of several naturally occurring long chain hydroxy acids. 
Rousis and Wiemer have prepared phosphonates (lll-a,b) from 
a-hydroxy carbonyl compounds (l,a-b) and dialkyl phosphoro-
chloridites (II,a-b} in presence of Lewis acids. 
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>c -
1 
0 CI 
11 1 .---^  C + 0 = P ^ 
^ O C , H ^ 
OCjHj, 
0 
>c-b-^oc Hp^  
Lewis acid n = P '"^^^ 
•OC^H^ 
(l-a) (Il-a) (Ill-a) 
0 CI 
>C - C - OCH3 + 0 = P 
OC2H5 
OC2H5 
Lewis acid 
0 
•> >C - B - OCH, 
0 
0=P 
OC^H^ 
OC^H^ 
(l-b) (lib) (Ill-b) 
Ziemlanski et al. reported 2-chloro-4-methyl-l,3,2-
dioxaphosphorinan-2-thiones (VI) when butane 1,3-diol (IV) 
was treated with PSCI3 (V). 
CH-
OH 
OH 
+ PSCl, 
CH, 
0 
-0-
s 
II 
P-Cl 
(IV) (V) 
8 
(VI) 
aksnes et al. reported 2-alkoxy-4-methyl-l,3,2-dioxa-
phosphorinanes and 2-alkoxy-2-mercapto-4-methyl-l,3,2-dioxo-
phosphorinanes. 
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9 
Euerby and co-workers have synthesized alkoxy and 
hydroxyphosphoryl ethanolamine (X) of physiological 
and medicinal importance ~ , with methylaminoethanol (VII 
in presence of alcohol ( IX ) and phosphorous oxychloride 
(VIII). 
1—OH 
+ POCI3 4 ROH 
L-NH 
(C2H5)3N 
— > 
dry etner 
0 0-
II y 
R-O-P 
CH 
•3 
(VII) (VIII) (IX) 
(VII) (VIII) (IX) 
(X) 
(X) 
N-
I 
CH, 
Mikolajczyk and Luczak reported the stereospecific syn-
cntsib 01 2-hydroxy-2-thiones(seleno)-4-methyl-l,3,2-dioxa-
phosphorinanes (XI). 
II 
P-OH 
(XI) 
17 Stec and Mikolajczyk reported 2-chloro-4-methyl-l, 
3,2-dioXdphosphorinan-2-one (XII) by the reaction of butane-
l,3~diol (IV) with POCI3. The reaction of (XII) with aniline 
(XIII) resulted in the formation of 2-N-phenylamino-4-methyl-
18 l,3,2-dioxaphosphorinan-2-one (XIV). 
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CH, 
•OH 
-OH 
(IV) 
+ POCl, 
(VIII) 
(XIV) 
19 Cooper et al, have reported the synthesis of 2-methyl, 
l,3,2-oxathiophosphorinan-2-one (XIX) and 2-methyl-l,3,2-
dioxaphosphorinan-2-thione (XX) from corresponding hydroxy-
thiol (XV) and diol (XVI) in presence of methylphosphoric 
dichloride (XVII) and methylthiophosphoric dichloride (XVIII). 
HS 
OH 
0 
Et^N 
+ CH^POCl^ .. , , ' ^ , — r r — 3 2 d i e t h y l e t h e r > CH3 - P 
^ 
~0 0 
(XV) (XVII) (XIX) 
HO. 
uc\ ' 
nU 
(XVI) 
+ CH3PSCI2 
(XVIII) 
I « 
s 
•I 
0. 
f I •> CH„-P •' ~ \ 
(XX) 
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20 2 J Cooper et al. * synthesized 2-alkoxy-3,4-dimethyl-
5-phenyl-l,3,2-oxaphospholidine-2-ones (XXII) by the reaction 
of (-) ephedrin (XXI) with phosphorous oxy chloride (VIII) 
in presence of alcohol (VII). 
CH, 
HN-
HO-
CH 3 
+ POCl 
6 5 
(C2lib^3|^ 
^ ROH/ether 
(VIII) 
(XXI) 
CH, 
R-0 yN-
(XXII) 
-CH, 
^6^5 
22 Magolda and Johnson have synthesized 2-alkoxy-l,3,2-
dioxaphospholidine-2-one (XXIV) when alcohol treated with 
ethylene glycol (XXIII) in presence of phosphorous oxychloride 
and triethylamine. 
ROH POCl. 
(VII) (VIII) 
dry ether ^' 
' OH 
(XXIII} 
'0 
(XXIV) 
Similar strategy has been used in the preparation of 
23 thiophosphonyl-ethanolamine by Orr and coworkers using 
cyclic thiophosphoramidate as an intermediate. 
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24 McGuigan reported the transformation of 2-chloro-3-
methyl-l,3,2-oxazaphosphocyclopentane (XXV) to 2-alkoxy-3-
methyl-l,3,2-oxazaphosphocyclopentane (XXVI) with longchain 
alcohol. 
CH, 
H2C 
H2C 
N 
0 
P-Cl + ROH 
Et3N ^ 
CH2CI2 
H2C •s 
•> 
CH-
N 
:P-O-R 
0 
(XXV) (VII) (XXVI) 
Recently 1,3,2-oxazaphopholidine~2-one (XXVIl) have 
25 
proved useful as phosphoxyethanolamine synthons. Euerby 
et al. have used l,3,2-oxazaphospholidine-2-one (XXVII) in 
the synthesis of phosphorylethanolamine derivatives (XXVIII) 
such type of derivatives are found in laven animals 
0 
II 
R-O-P, 
0-
N-
I 
H 
i, H3O' 
__ ii, Pd-C,H2 
(XXVII) 
0 
It + 
RO-P-CH^ -CH^ -rNlH_ \ Z Z o 
0 
(XXVIII) 
00 
Tariq reported methyl 10-[1,3, 2-dioxaphospholidine-
2-one]undecenoate (XXX) when treated methyl 10-hydroxyundeca-
noate (XXIX) with phosphorous oxychloride and ethylene glycol 
in presence of triethylamine. 
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R 
R 
Et„N/ether 
CH-OH + POCI3 > 
(XXIXj 
R = CH, 
R' = (CH2}gCOOCH3 
R CI 
CH-O-P^ 
R' ^ C l 
HO-CH2-CH2-OH (XXIII) 
R 0 0-
^ CH-O-P 
R' 0—' 
(XXX) 
Tariq also reported methyl-10[1,3,2-oxazaphospholi-
cine-2-one]undecanoate (XXII) with methyl-10-hydroxyundeca-
noate (XXIX) in presence of phosphorous oxychloride and 
aminoethanol (XXXiJ. 
\ 
R' 
/ 
CH - OH + POCl 
Et^N/ether 
3 HOCH2-CH2-NH2 
(XXIX) (VII I ) (XXXI) 
R 0 0-
\ I t / 
CH-O-P 
R' N-
(XXII) 
R = CH, R = CH, 
R' = (CH2)QCUOCH2 R' = (CH2)gC00CH3 
M^tni^m 
In recent years, interest has arisen in the synthesis 
and evaluation of new phosphorous derivatives of steroidal 
29 30 
compounds for their biological * and industrial utiliza-
tion as agricultural chemicals, plasticizers, surface coating 
and hydraulic fluid. Keeping in view the importance of basic 
phosphorous products, these investigations are a part of 
continuing search for new or improved heterosteroids based 
products likely to be useful in biological and industrial 
utilization. 
The present work describes the successful synthesis of 
phosphorous derivatives of cholesterol as starting compound 
using phosphorous oxychloride (POCl^) and triethylamine 
(Et^N ) in dry diethylether followed by cyclization with 
2-mercaptoethanol, ethyleneglycol and ethylenediamine. 
^8^17 
(XXXIII) 
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Reaction of 3p-hydroxycholest-5-ene (XXXIII) with phosphorous 
oxychloride and 2-inercaptoethanol in presence of triethylamine 
3p-Hydroxycholest-5-ene (XXXIIIJ was treated with phos-
phorous oxychloride (POCl^) and triethylamine (EtoN) in dry 
diethylether and to this reaction mixture 2-mercaptoethanol 
9 
was added . Progress of the reaction was monitored on TLC 
plates. After usual work up and column chromatography, it 
afforded two products, m.p. 95° and 119°. 
CQH^7 
OH — 
dry ether *-" 
(XXXIII) (XXXIV) (XXXV ) 
0=P 
(XXXVI) 
Characterization of the compound, m.p. 95 as 3g-chlorocholest-
5-ene (XXXV) : 
The compound, m.p. 95° was characterized as S^-chloro-
o 1 
cholest-5-ene (XXXV) , on the basis of spectral properties 
and direct comparison with authentic sample. 
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Characterization of the compound, m.p. 119 as 3g-oxo-[ 1.3', 2-
oxathiaphosphalidine-2'-one]cholest-5-ene (XXXVI) : 
The compound, m.p. 119 C was analysed for C„QH,QO^SP. 
The i.r. sectrum of the compound exhibited absorption bands 
at 1610 (C=C), 1450 (CH2-S), 1270 (P=0), 1190 (P-0-) and 
1370 cm (-OCH^ ). There was no evidence of free hydroxyl band 
at (33(JU-3400j. Its n.m.r. proved to be more informative 
about the nature of the cbmpounu. 
The n.m.r. spectrum of the compound, m.p. 119 displayed 
a broad singlet for one proton at 0 5.6 ascribable to 
C6-vinylic proton with J = 2Hz. The overall splitting was 
apparently due to long range coupling with C4a-H, protons. A 
multiplet centered at d 4.1 integrating for one proton was due 
to C3a-H (Wl/2 = 15Hz, axial)^^. 
A triplet was observed at d 3.6 for two protons ascri-
bable 0-CH2. Another triplet appeared at d 2.9 for two protons 
due to S-CH^. Other methyl protons gave signals at d 1.02, 
0.91, 0.71 and 0.62. On the basis of above spectral values 
jn^ elemental analysis the product m.p. 119° was characterized 
as 3f<-oxo-[l,3,2-oxathiophasphalidine-2-one]cholest-5-ene 
(XXXVIj. Mass spectrum of the compound further supported the 
structure. The molecular ion peak at m/z 508 (C^QH.QO^SP) 
was absent. Some prominent peaks were observed at m/z 464 
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(M,-CH CH^-0), 432 (M-SCH^-CH^O), 385 (M-COH.POOS). 
"2 21^41-^2. 
Reaction of 3g-hvdroxvcholest-5-ene (XXXIIl) with phosphorous 
oxychloride and ethylene glycol in presence of triethylamine : 
A similar treatment of 3p-hydroxy cholest-5-ene (XXXIII^ 
with POCl-2, triethylamine and ethylene glycol afforded two 
products, solid, m.p. 95 and an oily product oil,. 
CQH;^7 
Et3N/POCl3 
OHZT ^ 
dry ether 
(xxxiii; (XXXIIl) (XXXV) 
0=P 
(XXXVII) 
C h a r a c t e r i z a t i o n of the compound, m.p. 95 as 3 g - c h l o r o -
c h o l e s t - 5 - e n e (XXXVj : 
o The compound, m.p. 95 was characterized as 3p-chloro-
31 
cholest-b-ene (XXXVj , on the basis of spectral and direct 
comparision with authentic sample. 
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Characterization of the compound non crystdllizable oil 1 as 
3i3-oxG[l,3,2-^clioxaphosphalidine~2'-one]-cholest-5-ene 
(XXXVII) : 
Elemental analysis of the product (XXXVIl) corresponded 
to formula C2QH.QO.P. The i.r, spectrum of the compound 
exhibited absorption bands at 1620 (C=C), 1380 (OCH2), IS^OlP^O) 
ana 1190 cm "^  (P-U^. There was no evidence of free hydroxyl 
band at (3300-3400) cm"-"-. 
The n.m.r. spectrum displayed a singlet at d 5.7 
ascribable to C6-vinylic proton. A multiplet centered at 
d 4.1 integrating for one proton was assigned to C3a-H 
30 
(WI/2 = 16Hz, axial) . Its n.m.r. spectrum showed a charac-
teristic singlet at d 3.2 for four protons. The appearance 
of this absorption as singlet confirmed the identical environ-
ment of two methylene groups of the dioxalane ring. Methyl 
protons were observed at d 1.02, 0.98, 0.76 and 0.62. On Ino 
basis of above spectral values and elemental analysis, 
tne coiupoua^  ollx ma/ uo CII^ -L aCt-rizei' .a, 3JJ-OXO-L1* »3'-
2'-dioxaphosphalidine-2'-oneJ-cholest-5-ene (XXXVII). 
Mass spectrum of the compound further supported the struc-
ture (Xx/.vII)Tne molecular ion peak at m/z 492"^ * (C20H40O.P) 
was not observed. Some 1^ jnifleant ion peaks could bo justi-
fied ..s follows 462(M-OCH2), 447 (M-OCH2-CH2, -H"), 38b 
(VM-C2H4PO3). 
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Reaction of 3P-hvdroxvcholest-5-ene (XXXIII) with phosphorous 
oxychloride and ethylenediamlne in presence of triethylamine ; 
A similar treatment of (i; with POCl^, triethylamine a 
ethylenediamlne afforded two products, m.p. 95 and 198 C. 
nd 
^8^17 
Et3N/POCl3 
dry ether 
(LXXXIII) (XXXVIII) 
(XXXV) 
+ 
o=p 
(XXXIX) 
The product (XXXV) obtained m.p. 95 was characterized 
ds 3j3-chlorocholest-5-ene (XXXV) on the basis of spectral, 
t.l.c, and m.p., m.m.p. (reported , m.p. 95-96 C). 
Characterization of the compound, m.p. 198 as 3^-oxo-i 1* ,3^ ,2* 
diazaphosphalidine-2*-one]cholest-5--ene (XXXIX) : 
The product m.p. 198 C was analysed for C2QHP^,P0 N^. 
Its i.r. spectrum exhibited bands at 3340 (NH, stretching), 
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1620 (C=CJ, 1240 (NH-CH2) and 1255 (P=0), Its n.m.r. spectrum 
gave conclusive support in favour the product (XXXIX). N.m.r. 
spectrum has exhibited a broad multiplet at 5.5 for two 
protons(-NH) exchangeable with deuterium. A broad singlet 
at d 5.7 ascribable to C6-vinylic proton. A multiplet cente-
red at d 4,1 integrating for one proton was assigned to C3a-H 
(Wl/2 = 16Hz, axial). Another signal appeared at d 3.1 as a 
triplet assigned to four methylene protons of ring Sand-
witched between two nitrogen atoms. Methyl protons were 
observed at d 1.02, 0.97, 0.85 and 0.62, on the basis of above 
spectral values and elemental analysis, the compound, m.p, 
198° may be characterized as 3-oxa-[l',3',2-diazaphospholidine-
2-one]-cholest-5-ene (XXXIX). 
Mass spectrum of the compound further supported the struc 
ture (XXXIX)Jhe molecular ion peak at m/z 490 (C29Hp^2^°2^2^ 
was not observed. Some prominent peaks were observed at m/z 
462 (M-CH2-CH2), 451 •(M-GH2-1MH;, 447' (,M-Ch2-CH2-NH;, 445 
(46I-NH2), 385 (M-C2H2N2PO), 370 (385-CH3J. 
experimental 
Reaction of 33-hydroxycholest-5-ene (XXXIIl) with phosphorous 
oxychloride and 2-mercaptoethanol in presence of triethyl-
amihe ; 3g-Chlorocholest-5-ene jXXXV), 3-oxa-F 1^3',2~oxathia-
phasphalidine-2''^-one]cholest-5-ene (XXXVI) : 
3^-Hydroxycholest-5-ene (XXXIIl) (0.965 gm) was added to 
a solution of phosphorous oxychlori^ e^ (0.465 ml), triethyl 
amine (0.360 ml) , und ory oiethylether (25 ml) at 2b°C 
under nitrogen atmosphere. The reaction mixture was stirred 
for 30 mnts. To this reaction mixture, triethylamine(2-iiiuie equi-
valent) and 2-mercaptoethanol (0.26 ml) were then added at 
room temperature. The reaction mixture was stirred for 4 hrs. 
The completion of the reaction was monitored by t.l.c. and then 
filtered. The filterate was washed with water and dried over 
anhydrous sodium sulphate. On the evaporation, the residue 
left was column chromatographed over silica gel. Elution with 
petroleum gave 3p-chlorocholest-5-ene (XXXV), 250 mg, m.p. 195° 
(lit.^ -"- m.p. 95-96°C). 
Further elution with light petroleum - ether (10:1) and 
crystallization from petroleum afforded (XXXVI) (560 mg), m.p, 
119°, -\] ^ 1610 (C=C), 1450 (CH„-S), 1270 (P=0), 1190 (P-0), 
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and 1370 cm"-'- (O-CH2); d 5.6 brs(lH, C6-H-vinylic proton, 
J = 2Hz), 4.1 m(lH, C3a-H, Wl/2 = 15Hz), 3.6 t(2H, O-CH2), 
2.9 t(2H, S-CH2)» 1-02, 0.91, 0.71 and 0.62 (methyls). 
Analysis found : C, 68.41; H, 9.61 
C^^^gO^S requires : C, 68.47; H, 9.70%. 
Reaction of 3g-hydroxvcholest-5-ene (XXXIII) with phosphorous 
oxychloride and ethylene glycol in presence of triethylamine : 
3g-Chlorocholest-5-ene (XXXV). 3-oxo-L 1»3'.2'-dioxaphospalidine-
2-onel-cholest-5-ene (XXXVII) : 
The requisite alcohol (XXXIII) (.965 gm) was added to a 
solution of phosphorous oxychloride (.465 ml) triethylamine 
(0.360 ml) in 25 ml dry ether at 0 C. To this reaction mixture, 
triethylamine, (2-equivalent) and ethylene glycol (0.210 ml) were 
dd(.. ^  and stirred for 5 hrs. After completion of the reaction, 
the reaction mixture was filtered. The filterate was washed 
with water and dried over anhydrous sodium sulphate, on evapo-
ration of the solvent gave an oil (Cav*^  900 mg), which was 
chromatographed over silica gel. Each fraction of 25 ml was 
collected. Elution with light petroleum gave chloride (XXXV), 
m.p. 95° (lit.^ -'-, m.p. 95-96°). 
Further elution with light petroleum - ether (20:1) 
afforded an oil,(XXXVIl) (700 ml); >o ^  ^ 1620 (C=C), 1380(0CH^), 
-*- '' max. z 
166 
1270 (P=0) and 1190 (P-O); d 5.7s(lH, C6-vinylic proton, 
J = 2Hz), 4.1 mClH, C3a-H, Wl/2 - 16Hz), 3.2 s(4H, 0-CH2-CH2~0), 
1.02, 0.98, 0.76, 0.6^ (methyls;. 
Analysis found : C, 74.92; H, 10.52 
C29H49O4P requires : C, 75.61; H, 10.72?^ . 
Reaction of 3g~hvdroxvcholest-5-ene (XXXIIIJ with phosphorous 
oxychloride and ethylene diamine in presence of triethylamine : 
3i3-Chlorocholest~5-ene (XXXV), 3--oxo-[r,3',2-diazephosphalidine] 
cholest-5-ene (XXXIX) : 
The alcohol (XXXIIl) (0.965 gmj was added to the solution 
of POCIT and triethylamine under nitrogen, in dry ether at 0°C. 
The reaction was stirred for 30 mts. Triethylamine (2-equivi-
valent) and diamine (XXXVIIl) (0.33 ml) were then added at room 
temperature. The reaction mixture was stirred for 5 hrs. 
After completion of the reaction, the reaction mixture was worked 
up in the usudl Jidnner. Removal of the solvent provided an oil 
(Cuv^900 mg) which was chromatographed over silica gel (20 g). 
Elution with light petroleum gave 3^-chlorocholest-5-ene (XXXV) 
(300 mg), m.p. 95° (lit.^ "*", m.p. 95-96°C). Further with light 
petroleum - ether (20:1) and crystallization from petroleum 
afforded (XXXIX), (500 ml), m.p. 198°; ^^^x. ^ ^^ *^  (N-H), 1620 
(C=C), 1240 (CH^-CH^-NHo) and 1255 (P=0); d 5.20 (2H, -NH) 
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exchangeable with deuter ium, 5.7 b r , s ( C 6 - v i n y l i c p r o t o n ) , 
4 . 1 m(lH, C3a-H, Wl/2 = 16Hz), 3 .1 t (4H, CH2-CH2-NH), 1.02, 
0 .97 , 0 .85 and 0.62 ( m e t h y l s ) . 
Analys is found : C, 70 .72 ; H, 9 . 8 1 ; N, 4 .94 
S9^51^°2^2 ^®q^i^®s : C, 7 0 . 9 8 ; H, ' 10 .48 ; N, 5.71?^. 
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Cjiapfcr-jfout 
MASS SPECTRAL STUDIES OF 
THIAZOLES 
MASS SPECTRAL r.TUDIES OF STEROIDAL THIAZOLES 
A survey of the literature revealed that no systematic 
mass spectral study of thiazoles has been reported. In the 
previous chapter we have described the preparation of a number 
of steroidal thiazoles. These two events prompted us to examine 
the mass spectra of several structurally related steroidal 
thijzoles. These included 2'-amino-5a-cholest-6-eno[6,7-d] 
thiazole (XLVIIl), 3^-acetoxy-2'-amino-5a-cholest-6--eno[6, 7-d] 
thi^zole (L), 3p-propionoxy-2'-amino-5a-cholest-6-eno[6, 7-d] 
thi-izole (LXII), 3j3-chloro-2'-amino-5a-cholest-6-eno[6,7-d] 
thiazole (LX.XXII), 2*-N-phenylamino-5a-cholest-6-enoL6,7-d] 
tuiazole (LXIII^ 3^-acetoxy-2-N-phenylamino-5a-cholest-6-eno 
[6,7-d]thiazole (LXIX), 3p-propionoxy-2*-N-phenylamino-5a-
cholest-6-enoL6,7-d]thiazole (LXX). 
These compounds are structurally very close to each other. 
It vy/as anticipated that they will follow similar fragmentation 
pattern thus offering a simple and effective method for their 
characterization by mass spectrometry. It is gratifying to 
note that this indeed seems to be the case. 
The suggested fragmentation pathways get support from the 
compositions of the important ions. In the absence of mass 
spectra of appropriate deuterated analogues the suggested 
mechanisms of fragmentation remain tentative, though substitu-
ents in some cases compensate this deficiency to some extent. 
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CgHj_y 
(XLVIII) (LXII ) 
?8^17 
(D(XXII) 
CgHj_7 
H N ^ 
NHPh 
( L X I I I ) 
CgH-|_y 
Ac( 
H Nrn/ 
NHPh NHPh 
(D(IX) (LXX) 
: 174 : 
Only the masi, spectrum of 2'-dmino-3a-cholest-6-eno[6,7-d] 
thiazolp (XLVIIIj has been discussed in some detail and this 
'^. ^ --^ST ^iereci as the reoresentative model and a comparision 
1-3 
hab Deen rnaae with (L), (LXII) and (LXXXIII). 
The mass spectrum of 2*-amino-5a-cholest-6-eno[6,7-d]thia-
zole (XLVIII) (Fig. 1,^  gave a prominent molecular ion peak at 
m/z 442 ( C ^ Q H ^ ^ N ^ S ) . Other sigiificant ion peaks were observed 
at m/z 427 (M-CH3), 400 (M-CH2N2), 386 (M-C^Hg), 329 (M-CgH^^), 
302 {N[-C^QA^Q), 301 (302-H). 273 (CJ^^H2;L^2^^' ^46 (Cj^^Hj^gN2S), 
231 (C^^ H^^S), 221 (C^2"^^N2S), 216 (C^^H^^S), 164 (CgHgN^SJ, 
123 (164-41) and lower mass peaks. 
The formation of the more interesting and important ions 
have been suggested in the following schemes. 
M/z 427 (M-CH3) 
This ion obviously results by the loss of a methyl group 
from the molecular ion. Loss of methyl group(s) from steroids 
4 
IS of common occurrence, the most preferred loss is likely to 
involve C^^-CH^. 
^8^17 
M"^* 442 
CgH.j_y 
m/z 427 
Relative intensity 
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m/z 400 : 
The ion peak at m/z 400 though a weak one but could be 
of significance in the characterization of the thiazole 
moiety. The ion corresponds to the loss of N=C-NH^ from the 
molecular ion. 
CgHj^ y 
(XLVIII) 
m/z 400 (C H S) 
27 44 
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m /z 386 (M-56)/385 : 
The ion peak at m/z 386 is nearly as strong as the base 
peak. Its composition {C^M^Q^^S) suggests that the fragment 
ion has the thiazole moiety intact v>/hile ring A undergoes 
fission. An attempt has been made to rationalize its formation, 
CgH^y 
(XLVIII) 
^8^17 
-H 
m/z 386 (C24H3QN2S) m/z 385 iC^^H^^N^S) 
177 
m/z 32v (M-113. sidechain) : 
The ion peak at m/z 329 corresponds to the loss of the 
CoH,y (mass unit 113) from the molecular ion. This is also 
of common occurence in steroids and here it can be also be 
tentatively shown according to the following scheme : 
C8Hl7 C8H17 
(XLvIil) 
m/z 32 9 (C20H29N2S) 
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m/z 302 and 301 : 
The ion m/z 302 corresponds to the loss of mass unit 140 
from the molecular ion. The mass unit 140 is built up of the 
side chain and a part of ring D (C,. and C,y). 
CgHj_7 
^8^17 
(XLVIII) 
CgH-|_y H 
CQH1yCH—CHo 
273 (386-CgHj^y) : 
N-
NH. 
m/z 302 (Cj^gH25N2S) m/z 301 
(C^gH25N2S) 
The ion peak at m/z 273 corresponds to the loss of the 
CgH-|y side chain (mass unit 113^ from the ion m/z 386. 
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^8^17 
(m/z 386) m/z 273 (C-L5H2j^ N2S) 
246 (386-CJ^QH2Q) : 
The loss of the side chain and a part of ring D gave an 
important ion peaks at m/z 246. These losses may occur from 
tne molecular ion itself or from some daughter ions. The 
formation of these ions, corresponding to the combined losses 
of the side chain and part of ring D has been shown to occur 
in the manner shown below : 
C«H 8"17 ^8^17 
^8^17 
m/z 386 
180 
i > 
^ CH. 
'N==/ 
m/z 231 (C^^H^gS) 
NH. 
m/z 246 (C^^H^gN^S) 
This ion can be shown to arise from the ion m/z 273 
oy the loss of NsQ-NH^* 
N=C-NH2 ^ r 
^v ^ 
m/z 273 
m/z 164 (CgHgN^S), 163 (CgH^N^S), 
m/z 231 (C H S) 
15 19 
These can be shown to be formed from the base peak m/z 386. 
98H17 
m/z 386 m/z 164 (CgHgN2S) 
m/z 163 (CgH7N2S) 
181 
m/z 123 (CjHjS) : 
This important ion may be shown to arise from the ion 
m/z 164 by the loss of N=C-NH. 
m/z 164 
N=C 
N-H 
NH 
m/z 123 (C H S) 
7 7 
The mass spectra of 3p-acetoxy-2'-amino-5a-cholest-6-eno 
[6,7-d]thiazole (L), 3p-propionoxy-2'-amino-5a-cholest-6-eno 
[6,7-d]thiazole (LXIl) and 3p-chloro-2'-amino-5a-cholest-6-eno 
i6,7-d]thiazole (LXXXIl) were comparable with that of 
2'-amino-5a-cholest-6-eno[6,7-d]thiazole (XLVIII), 
The mass spectrum of (L) (Figure-2) gave the molecular 
ion peak at m/z 500. Most of the fragment ions were iormec 
after the loss of CH^COOH as 1,2-elemination process. The ions 
m/z 440, 425, 398, 386, 335, 327, 300, 291, 273, 246, 231, 164, 
Relative intensity 
3) 
rsj 
N 
o 
a> 
O 
O 
o 
O 
_L_ 
o o 
00 
o 
-_L_ 
O 
O 
_J 
a» *: 
"0 in 
ITi 
o 
c 
. a 
• o 
K> 
0 0 -
o 
U ) 
N J -
o 
~ K > 
;d 
"a 
O 
-u 
rj? 
C>t 
y 
a 
•g 
Relative intensity 
3 fi 
o 
O 
o o 
ir^ 
8 
S 
N 
s 
»8 
^ 
"a"*-
Wl 
I 
n^  
g 
Relative intensity 
r-g 
o 
' sts 
s-
-s 
V* 
•a 
§• 
T^ ^ 
V 
SI 
r; 
>< 
X 
0) 
I 
z KJ 
^ 
Z l l l ^ ^ 
.4"V/ 
I \ / \ 
M l/> N 
182 
163, 149 and 123 obtained from (XLVIII) are comparable with 
those obtained from (L) with 2 mass units difference. Acetate 
containing ions m/z 485, 387, 360 and 359 were also recorded 
in the spectrum of (L), which can also be accounted by fragmen-
tations shown in case of XLVIII. Formation of the various 
fragment ions from L is shovm in scheme (1). 
The mass spectrum of 3i:i-Dropionoxy-2'-amino~5a-cholest-
6-enoL6,7-dJthidZole (LXIl) (Fig, 3) was quite similar to that 
of (LXVIII). The highest mass peak was observed at m/z 514, 
This is also the base peak of the molecule (LXIl), The other 
fragment ions were obtained at m/z 499, 473, 440, 401, 398, 
386, 385, 374, 373, 327, 300, 291, 273, 246, 231, 164, 163, 149 
123 ana lower mass peaks. It is evident from these ions that 
most of them arise after the loss of a molecule of acetic acio 
from the molecular ion ana a difference of two mass units is 
therefore observed in the fragment ions obtained from (LXIl) 
anc those from the 3^-substituted thiazole (LXIl). Scheme 
(2) shows various fragment ion from DCII, 
The mass spectrum of (LXXXIl) (Figure 4) gave the mole-
cular ion oeak at m/z 476/478. Most of the fragment ions were 
6 
formed after the loss of HCl from the molecular ion. The ions 
m/z 440, 398, 386, 385, 327, 300, 246, 164, 163, 149 and 123 
obtained from (LXXXIII) are comoarable with those obtained from 
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(XLVIII, L, LIl). Some chlorine containing ions were also 
observed in the spectrum of (LXXXII) which were of special 
significance as they served as a label due to the isotopic 
nature of chlorine and helped to a great extent in the inter-
pretation of the mass spectra of thiazoles. Some of these 
ions were observed at m/z 461/463 (M-CH3), 435/437 (476 
~N=C-NH), 363/365 (M-CgHj^^), 386/388 (M-CgH^^-CH=CH2), 
scheme (3) shows various fragments ion from LXXXII. 
A comparision of the spectra of these four thiazoles 
(XLVIII, L, LXII, LXIII) (Fig. 1-4; clearly showed remarkable 
similarity between them which can be made use of in the inter-
pretation of the spectra of other such compounds. 
Scheme-1 : 184 : 
-C8H17CH-CH2 
m/z 360 
(C20H28N2SO2) 
-H 
m/z 359 
(C20H27N2SO2) 
m /z 425 ^ 
-CH. 
(C27H4j_N2S; 
CH2N2 
mlz 373 
(C2,H3,S) 
^8^17 . 
-CgHiy 
-CH 3 
-^ m/z 387 
(C22H31N2SO2) 
•^ m/z 485(C29H4^N2S02) 
(M: 500; C3QH4gN2 SO2) 
hCH COOH 
CgHj_7 
•^8^17 
CHQCH/-JCPHI -7 
> m/z 327 (C H N S) 
20 27 2 
-> m/z 300 (C^3H24N2S, 
CH2N2 
(M*: 440;,C2gH44N2S) ^ m/z 398 (C27H42SJ 
^4^6^ 
m/z 123 ^ 
(c^H^s; 
m/z 246 
(C;^4H^gN2S) 
-N-C-NH 
•140 m/z 386 (C24H3gN2S) 
- 1 1 3 
m/z 164 
(C8HgN2S) 
/ z 273 -N-C-NH2 ^ ^ / , 231 
(C^^H2,N2S) 
-CH. 
m/z 149 
(C7H^N2S) 
-CH-
m/z 216 (C H S) 
14 16 
Scheme-2 : 185 : 
^8^17 
-CH 
2-^ m/z 499 (C30H47N2SO2) 
CH3-CH2-C-O 
"^8Hl7CH-CH2 ^ ^ ^ ^ ^ ' 2 
-CQH^J 
* m/z 401 (C23H33N2SO2) 
m/z 374 
(C21H30N2SO2) 
(Mt b74 ; C31H50N2S) 
-H 
m/z 373 
^ ^ 2 1 ^ 2 9 ^ 2 ^ ^ ^ 
-CH3CH2COOH 
CgHj^ y 
• ' d"17 
S "^10^20 
N==^ 
-> m/z 327(C2cH27N2-^ 
^ m/z 300 ( C T _ 3 H 2 4 N 2 S ) 
NH. 
(m/z 4 4 0 ; C28H44N2S) 
Nk 
'4^6 
m/z 164 
(C8HgN2S) 
^ ^ ^ m/z 386 ( C ^ , H , , N , S ) U m/z 246 
^'-"14" 18'^2^'' 
'24"38 2^  
-N=C-NH 
Ni' 
"^8^17 
-N=C-N'H2 
m/z 123 
(C7H7S) 
m/z 273 (C^^H^j^N^S) 
m/z 231 
oCH^ 
m/z 149 (C7H^N2S) 
Scherne-3 
: 186 : 
CQH 
-CgHiyCH-CHg 
m/z 336 
(C^gH^^N^SCl) 
-H 
m/z 336 
(Cj_ga^5N2SCl) 
8"17 
-CH 
- — » m/z 461 ( C 2 y H ^ 2 ^ 2 ^ ^ ' ' 
-C«H 8" 17 
(LXXXII) 
(/vTt 4 7 6 ; C^gH^^N^SCl) 
-HCl 
^8^17 
-C H, CH-CH-8 1/ 
m/z 300 (C-L3H24N2S) 
-CgHj_7 
NH. 
* m/z 363 (C H N S C l ^ 
-> m/z 327 (C2QH.^yN2S) 
-N^C-NH2^ 
m/z 398 
(^27^42^"^ 
m/z 164 ^ 
(C8H8N2S) 
-N-C-NH 
m/z 123 
(CyHyS) 
(^- 440iC2gH44N2S) 
-C4H5 
in / z 386 (C24H38N2S) 
"^8^17 
m / z 273 (C15H21N2S) 
•140 
->m/z 246 (C;^4H^gN2S) 
-N=C-NH. 
•-* m/z 231 (C^PjH-j^gS) 
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The N-phenylaminothiazoles (LXIII), (LXIX) and (LXX) 
having a phenyl group at 2'-position offers the opportunity 
of testing the conclusion arrived at regarding these 
cleavage. 
The mass spectrum of 2*-N-Phenylamino-ba-cholest-6-eno 
[6,7-d]thiazole (LXIII) (Fig. 5) gave a prominent molecular 
ion at m/z 518 (C, .HP-QN^S) . Other significant ion peaks were 
observed at m/z 517 (M-H), 503 (M-CH3), 462 (M-CH3), 462 
(M-C^Hg), 441 (M-Ph), 426 (M-C^H^N), 411 (426-CH3), 405 
(M-CgHj_^), 400 (M-118), 387 (M-140), 349 (462-CgHj_7), 301 
(441-CgHj^yCH-CH2), 296 (M-222J, 281 (296-CH3), 311 (M-207), 
309 (M-209), 240 (C-,_4H^ 2'^ 2^ *^ ^^^ ^^^^' CjHjS) and lower mass 
peaks. 
The formation of the more interesting and important ions 
have been suggested in the following schemes. 
M/z 517 (M-H) and m/z 503 (M-CH3) : 
The ion m/z 517 obviously arises by the loss of one 
hydrogen from the molecular ion. The loss of hydrogen may 
involved one hydrogen from C^ or Cg position or from NHPh. 
As pointed out earlier this suggestion does not have the 
support of mass spectrum of appropriate deuterated analogues. 
: 188 : 
The formation of the more interesting and important 
ions hdve been suyyested in the following scnemes. 
M/z 517 (M-H) and m/z 503 CM-CH3; : 
The ion m/z 517 obviously arises by the loss of one 
hydrogen from the molecular ion. The loss of nydrogen may 
involved one hydrogen from C^ ^ or Cg position or from NHPh. 
As pointeo out earlier ttiis ouggestion does not have the 
support of mass spectrum of appropriate deuterated analogues. 
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m/z 503 (M-CH3; 
The loss of methyl group from the molecular ion can occur 
in several ways, the most preferred loss is likely to involve 
^13"^^3* 
CgH-^ y 
NHPh 
(LXIII) m/z 503 (C33H4^N2S) 
m/z 462 : 
This ion most probably arises by the loss of a ring A 
from molecular ion as shown : 
^8^17 
NHPh 
(LXIII) 
^s'^i? : 190 
-H 
-^  m/z 461 ^^20^41^2^^ 
K IPh 
in/z 462 (C3QH42N2S) 
m/z 441 (M-Ph) : 
The formation of the ion m/z 441 can be shown to arise by 
the loss of phenyl group from the molecular ion m/z 578. 
^8^17 
NHPh NHPh 
( L X I I I ) 
OR 
m/z 441 (C28H45N2S) 
-Ph 
J-iPh 
m/z 441 (C28H45N2S) 
m/z 426 (M-NHPh)/411 
The ion peak m/z 426 corresponds to the loss of I^NlH-Ph 
(mass unit 92) from the molecular ion m/z bl8. 
191 
CgHj_y 
(LXIII) HPh 
-CH-
m /z 503 
(C33H^^N2S; 
-NHPh 
•NHPh 
m/z 426 (C28H44NS) 
-CH, 
-> m/z 411 (C27H4^NS) 
m/z 405 (M-CgH,y side chain) : 
The loss of the side chain (CoH,y) is of regular 
occurence in the mass spectra of steroidal compounds belonging 
to the cholestane series. 
CgH-^ y 
EB 
^8^17 
(LXIII) 
: 192 : 
^8^17 CgH-L7 
\fHPh 
NHPh 
m/z 405 (C2^H33N^S) 
m/z 400 (M-118) : 
The ion m/z 400 corresponds to the loss of PhM-]C=N 
(mass unit) 118 from the moleculdir ion. 
98Hl7 
NHPh 
(LXIII) 
NHPh 
193 
m/z 378 (M-CgH^yCH=CH2) 
The ion m/z 378 corresponds to the loss of mass unit 
140 from the molecular ion. The mass unit 140 is built up 
of the side chain and a part of ring D, this loss is of 
common occurence in the mass spectra of the cholestane 
derivatives. 
^8^17 
^ 
CgH^y 
C8H17 
CgH^^CH^CH^ 
NHPh 
m/z 378 (C H N S) 
24 30 2 
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m/z 364/363 : 
These ions are derived from the combined loss of the 
side chain and ring D (C-ip-, C,, and C-,-,) as shown below. 
'15' "16 '17' 
CgH-^ 7 
HPh 
LXIII) 
-H 
^8^17 
m/z 364 (C23H2gN2S) m/z 363 (C23H27N2S) 
This ion can be shown to arise by the loss of side chain 
from the ion m/z 462. 
f8^17 C8H17 
NHPh 
m/z 462 (C3QH42N2S; 
NHPh 
m/z 349 (C22H25N2S) 
: 195 : 
m/z 301 (441-Cj^yH2Q) : 
This ion peak at m/z 301 is nearly as strong as the base 
peak. Most probably the loss involves the explusion of 
CgHj_y-CH=CH2 from the 441. 
^8^17 CgHj^ y CgHj_y 
i/z 441 
^8^17 
m/z 301 (C^QH2.^N2S) 
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m/z 296 (CJ_3H2QN2S) and m/z 281 (C^yH^yN2S) : The m/z 296 
ion may arise by the loss of rings C and D along with the 
side chain from the molecular ions. Further loss of methyl 
group from the ion m/z 296 gives the ion m/z 281. 
CsHl? 
NHPh 
v:.xiii) 
?8^17 
NHPh 
m/z 296 
(C^gH2oN2S) 
•i^ 
NHPh 
-CH, 
Heterosteroids directed : 
m/z 281 
(C^7H^^N2S) 
CgH-^ y ^8^17 
HPh NHPh 
(LXIII) 
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CsHl? 
NHPh 
CH, 
NHPh 
m/z 296 
K'HPh 
m/z 281 
(C 1yH2yN2S/ 
m/z 240 (Cj^ .H-,2^ 2'^ ^ * "^ ^^  genesis of the ion m/z 240 can 
be shown according to the following scheme. 
CgHj_7 CgH-j_7 
NHPh 
N 
NHPh 
m/z 240 (C^4H^2^2^^ 
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in/z 231 (C,p^H,gS) : Th i s i on rridy be shown t o a r i s e by t h e 
f o l l o w i n g s e q u e n c e , 
^ > 
-N^C-NHPh 
NHPh 
ni/z 349 m/z 231 (C^^H. S) 
15 19 
m/z 123 (C7H7S) : The ion m/z 123 may be shown t o a r i s e f r om 
tr.e ion 240 a s f o l l o w s : 
N-Ph 
^ 
N: 
.N-Ph 
S+ 
S 
N=C 
N-Ph 
(C7H7S) 
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The mass spectra of 3p-acetoxy-2*-N-phenylamino-ba-cholest-
6-enoL6,7-dJthia2ole CLXIX) (Fig. 6), 3^-propionoxy-2'-N-phenyl-
amino-5a-cholest--6-eno[6,7-d]thiazole (LXX) (Fig. 7) were 
comparable with 2'-N-phenylamino-5a-cholest-6-eno[6,7-d]thia-
zole (LXIII). 
The mass spectrum of 3p-acetoxy-2'-N-phenylamino-5a-
cholest-6-eno[6,7-dJthiazole (LXIX) (Fig. 6) was quite similar 
to that of the (LXIII). 
The molecular ion peak of (LXIX) was observed at m/z 576 
(Cq.Ht-^N^SO^). Most of the fragment ions observed in the 
spectrum of (LXIX) corresponded to the ions obtained and dis-
cussed in the spectrum of (LXIII) with a difference of two 
mass unit, some of these ions were m/z 575 (M-H), 561 (M-CH^)* 
516 (M-CH3COOH), 499 (M-77), 484 (M-NH-Ph), 463 (M-C^H^^), 462 
(516-54), 439 (516-77), 436 (M-CgHj^^-CH-CH^), 424 (Slo-NHPh), 
403 (516-CgHj^y), 398 (516-118), 376 (516-C^QH2Q), 362 (516-154), 
359 (499-140), 349 (462-113), 299 (439-140), 294 (Cj^gH^gN^S), 
279 (Cj^ H^j^ N^^ S), 240 {C^^H^^N^S), 231 (C^ ^^ H^ ^^ S), 123 (C^H^S) 
and lower mass peaks. 
The mass spectrum of 3p-propionoxy-2'-N-phenylamino-5a-
cholest-6-eno[6,7-d]thiazole (LXX) (Fig. 7) was comparable with 
that of (LXIII). The molecular ion peak was observed at m/z 
590 (CoyH^.N^SO^). Other prominent fragment ion observed at 
m/z 589 (590-H), 575 (M-CHg), 516 (M-CHgCH2C00H;, 513 (M-77), 
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498 (M-NH-Ph), 477 (M-CgH^^), 462 (516-54), 450 (M-140), 
439 (516-77), 424 (516-NH-Ph), 403 (516-CgHj^7), 398 (516-118), 
376 (51o-CgHj^^CH=CH2), 373 (513-140), 362 (516-CgH^y-CH2-CH=CH2), 
349 (462-CgH^7), 299 (439-140), 294 (Cj^ gHj^ gN2S), 279 
^^17^15^2^^' 240 iC^^H^^l^^S), 231 {C^^H^gS), 123 (C^H^S) and 
lower mass peaks. 
Schemfc-4 
: 201 : 
CsHl? 
m/z 561 ^ • 
^Sb"49^22°2^ ^ 
CH3-C 
.i/z 463 
^^28*^35^2 
-H 
^ m/z 576 (C35H51N2SO2) 
-NHPh ^
 m/z 484 (C3QH4^N2S02) 
NHPh 
-Ph 
m/z 436 iO^.H^^H^SO^) 
L)76; C3^H^2^2S02^ 
-CH3COOH 
^8^17 
•^  m/z 499 (C3QH4^N2S02) 
'C0H1 yCH^CrlQ 
i/z 359 (C20H27N2SO2) 
"^4^6 
m/z 462 
(C30H42N2S; 
-CgHj^ y 
m/z 349 
(C22H25N2S) 
/z 516 
(C34H43N2S) 
•154 
m/z 439 (C23H43N2S) 
-140 
^ m/z 376 (C26H32S) 
> m/z 398 (C27H42S) 
k.m/z 294 (C28Hj_3N2S) 
m/z 424 (C^gH^^^^^ 
m/z 362 
(C23H2AN2S j 
-CH-
m/z 279 (Cj^^H^5N2S) 
113 
m/z 299 
(.Ci8H23N2Si 
m/z 403 CC2^H3^N2S) 
Jchemo-D 
: 202 : 
98^17 
"^10^20 
0 
CH„-CH^-!:-
m/z 450 2 2 
(C27H34N2SO2) 
-Pn 
-> m/z 477 (C2gH3-7N2S02) 
> m/z 575 (C3^H5j^N2S02) 
NHPh 
> m/z 589 CC37H53N2SO2) 
(LXX) 
viV. 590 ; C3yHp^4N2S02) ^ - K W h 
;:/;: 513 
^Sl"49^2^^2' 
m/z 462 ,<-
(C30H42N2S) 
-113 
m/z 349 
(C22H25N2S) 
-^4^6 
-Ph 
m/z 439 iC^Q^^^n^S) 
•140 
m/z 299 (C13H23N2S) 
C^H^COOH 2 5 
m/z 498 
(C3^H4eNS02) 
"^10^20 
^8^17 
^ m/z 376CC25H32S) 
» m/z 403 (C2^H3j^N2S) 
NHPh 
•154 
-> m/z 362 (C23H2^N2S) 
m/2 516 (C34H^3N2S) 
•118 
-222 
m/z 398 
-NHPh 
m/z 294 (C28H18N2S) 
-CH3 
m/z 279 (C^^H^^N^S) 
m/z 424 
^^8^42^^^ 
experimental 
The mass spectrum were measured on JMS D-300/AIE MS-9, 
mass spectrometers at 70 ev using direct insertion sample 
Inlet system at a source temperature of about 200 C. The 
accurate mass measurements were related to fragment ions of 
heptacosafl^ .xtriDutyl amine at a resolving power of 15,000. 
The value of m/z of tne fragment ions from various 
compounds are tabulated below. The values in parenthesis 
are the relative abundance {%) of the peaks with respect to 
base peak taken as 100%, and the composition of fragment ions 
as determinea by accurate mass measurement. 
2'-Amino-5a-cholest-6-eno[6.7-d]thiazole (XLVIII) : 
MS MI 442 (100.00,' C2gH^^N2S), 427 (12.50; C^^H^^N^S), 420 
(5.00), 410 (2.5), 400 (2.5; C^j^^^S), 395 (3.75), 393 
(7.5), 388 (5.00), 387 (36.25), 386 (85.50; C24H3gN2S), 
385 (8.75; C24H3^N2S), 384 (12.50), 372 (7.5), 371 (18.75), 
370 (2.5), 369 (5.00), 368 (3.75), 332 (5.00), 329 (5.00; 
C2QH29N2S), 3U^ (2.94; C3^QH2^N2S), 301 (3.75; C^gH25N2S), 
296 (3.00), 295 (2.5), 275 v4.20), 274 (11.25), 273 (43.75; 
C^^H2j_N2S), 263 (5.00), 246 (7.50; Cj^ 4Hj^ gN2S), 245 (7.50), 
244 (4.50), 233 (14.00), 232 (23.14), 231 (72.5; Cj^ ^^ H^ S^), 
204 
220 (6.25), 218 (2.5), 216 (8.75; C^^^^^S), 205 (3.75), 204 
(2.50), 203 (5.00), 190 (2.50), 189 (5.00), 178 (2.50), 177 
(11.25), 176 (2.5), 165 (7.5), 164 (12.5; CgHgN^S), 163 
(10.00; C^H^N^S), 161 (2.50), 152 (7.50), 150 (6.25), 149 
(16.25; CyH^N^S), 147 (5.00), 137 (7.b), 136 (17.5), 135 
(15.00), 124 (6.25), 123 (32.50; C^H^S), 122 (16.25), 121 
(10.00), 119 (6.25), 110 (5.00), 109 (25.25), 108 (27.50), 
107 (27.5), 105 (12.50), 97 (4.00), 96 (10.00), 95 (37.50), 
94 (13.70), 93 (27.50), 91 (16.25), 83 (10.00), 82 (11.25), 
80 (7.5), 79 (27.5), 77 (10.00), 71 (15.00), 70 (7.50), 69 
(25.00), 68 (15.00), 67 (30.00), 57 (30.00), 56 (15.00), 55 
(45.00), 53 (10.00), 44 (12.50), 43 (95.00), 41 (50.00). 
3f3-Acetoxv-2*-amlno--5a-cholest-6-eno[6t 7-d]thiazole (L) : 
Mt 500 (100.00; C3QH^gN202S), m/z 485 (3.75; C^gU^^N^SO^), 
441 (2.50), 440 (6.25; C^QH^^N^S), 426 (2.50), 425 (12.50; 
C^yH^^N^S), 409 (2.50), 400 (2.50), 398 (3.75; 027^ -142^ '^ "^^ ^ 
(5.00), 387 (15.00; C22H31N2SO2), 386 (8.20; C24H3gN2S), 384 
(3.00), 360 (2.50), 327 (12.00; C2QH2yN2S), 300 (2.80; 
^18^24^2^'*' 292 (2.50), 291 (lO.OO), 273 (2.80; C^^H2j_N2S), 
246 (4.10; C^4H^gN2S), 231 (39.00; C^^H^^S), 220 (2.50), 219 
(2.50), 2I0 (12.50), 202 ^3.00), 191 (2.5C), 189 (12.50), 176 
(2.50), 165 (2.50), 164 (3.00; CgH^gN2S), 16. (2.50; CgH^yN2S), 
151 (2.50), 149 (5.00; CjU^Ur^S), 136 (2.50), 134 (2.50), 124 
205 
(1.80), 123 (26.00; C^HyS), 119 (2.90), 109 (2.50), 107 
(2.50), 95 (3.75), 94 (2.50), 93 (10.00), 90 (2.50), 83 
(1.25), 81 (3.75), 79 (1.25), 71 (2.50), 68 (2.50), 66 
(3.75), 57 (6.25), 56 (2.50), 55 (10.00), 43 (40.00), 42 
(2.50), 41 (13.76). 
3^-Propionoxv-2*-Amino-5a-cholest--6-enol[6.7-d1thiazole 
(LXII) : 
Mt 514 (100; C3^H^QN2S02), 499 (4.00; C^QH^JN^SO^), 474 
(1.50), 473 (2.01), 463 (3.00), 462 (2.04), 441 (2.50), 440 
(6.50; C2QH44N2S), 425 (4.00), 402 (1.08), 401 (2.50; 
C23H33N2SO2), 400 (1.50), 399 (2.06), 398 (4.00; C^jH^^S), 
388 (2.50), 387 (1.50), 386 (4.00; C24H3gN2S), 385 (2.00), 
374 (2.02; C2J^H3QN2S02) , 373 (7.00; C2;i^ H29N2S02), 372 (l.OO), 
332 (3.00), 331 (1.50), 301 (5.00), 300 (10.00; C^gH24N2S), 
291 (1.80), 289 (4.00), 2^5 (2.50), 274 (2.00), 
273 (5.50; C^^H2j_N2S), 272 (2.01), 246 (3.50), 245 (l.OO), 
232 (3.23), 231 (3.00; C^^H^^S), 219 (1.50), 218 (1.80), 204 
(2.00), 203 (4.50), 189 (2.00), 188 (2.40), 165 (l.OO), 164 
(5.00; CgH^3N2S), 163 (2.00), 150 (3.00), 149 (8.00; C-7H^N2S), 
146 (3.50), 145 (7.50), 137 (8.00), 136 (5.00), 135 (10.50), 
125 (6.30), 124 (7.00), 123 (30.50; C^H^S), 121 (2.50), 119 
(10.00), 118 (5.00), 110 (11.00), 109 (6.00), 96 (1.00), 95 
(3.50), 92 (2.07), 91 (2.40), 90 (5.00), 86 (1.00), 83 (7.50), 
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82 (15.00), 81 (2.80), 80 (17.40), 76 (6.50), 73 (6.06), 68 
(4.30), 67 (6.20), 66 (10.00), 56 (10.09), 55 (23.20), 54 
(34.00), 44 (2.70), 43 (48.30), 41 (18.00). 
3g-Chloro-2'-amino-5a-cholest-6-eno[6.7-d]thiazolg (LXXXII) : 
Mt 476/478 (3.49/1.16; C2gH^^N2SCl), m/z 46 3/46 5 (3.11/1.06, 
C^^H^^N^SCl), 441 (0.58), 440 (0.58, C2gH^^N2S), 435/437 
(10.45/3.95), 420 (1.74), 419 (4.06), 4v'9 (1.16), 407 (1.74), 
400 (2.6i;, 399 (5.22), 398 (9.21; C^jH^^S), 386 (3.41; 
C^^H^oNnS), 385 (2.50), 384 (2.90), 383 (l.lO), 371 (l.lO), 24 oo Z 
370 (1.45), 363/365 (12.50/3.9; C2QH2QN2SCI), 355 (1.74), 327 
(3.01), 321/323 (3.49/1.16J, 305 (0.87), 303 (1.45), 300 
(2.50; Cj^gH^^N^S), 282 (1.16), 279 (3.49), 246 (18.25; 
Cj^^H^gN^S), 245 (13.30), 228 (1.74), 227 (4.06), 226 (3.49), 
225 (1.74), 219 (2.32), 218 (1.45), 212 (1.74), 211 (6.39), 
169 (1.74), 168 (1.16), 164 (y.30; CgHgN2S), 163 (2.30), 150 
(2.32), 419 (19.17; CjH^N^S), 134 (5.8l), 133 (2.32), 132 
(5.22), 131 (2.03), 130 (4.64), 123 (19.71; C^H^S), 122 (6.97), 
121 (3.77), 120 (6.97), 119 (3.19), 118 (6.68), 112 (3.48), 
111 (9.29), 110 (9.87), 109 (9.87), 108 (4.06), 107 (12.78), 
106 (11.63), 105 (37.21), 74 (32.55), 70 (11.63), 69 (32.56), 
67 (16.28), 58 (4.65), 57 (37.21), 56 (12.79), 55 (48.84), 45 
(16.13), 44 (6.45), 43 (100.00), 42 (11.63), 41 (65.12). 
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2*-N-Phenvlamino-ba-cholest-6-eno[6,7-d]thiazole (LXIIIl) : 
MT 518 (100.00; C 3 4 H ^ Q N 2 S ) , 517 (33.00; C^^H^^n^S), 504 
(1.90), 503 (4.00; C33H4yN2S), 464 (3.50), 463 (24.3), 462 
(ol.OO; 0^QH^2^^S), 461 (12.50; C3QH4J^N2S), 442 (13.50), 441 
(40.00; O^QH^^N^S), 428 (5.46), 427 (5.20), 426 (23.50; 
C2gH^4NS), 425 (2.00), 411 (3.00; C27H4^NS), 410 (2.80), 405 
(5.20; C2^H33N2S), 400 (3.50; C^jH^^S), 392 (1.53), 391 (1.60), 
378 (13.50; C24H3QN2S), 377 (5.00), 365 (2.00), 364 (6.70; 
C.oHopNoS), 363 (5.08; C^^H^^N^S), 362 (2.50), 349 (lO.uu; 
'23''28''2' '23"27"'2 
C22H25N2S), 348 (5.60 ), 347 (6.20), 332 (1.50), 302 (4.30), 
301 (34.0; C,pH^.N„S), 300 (2.07), 296 (4.20; C,pH„^N„S), 282 
'18 25"2 18''20''2^  
(2.00), 281 (9.09; C^yH^^N2S), 280 (2.70), 272 (2.00), 271 
(3.50), 249 (1.60), 248 (2.30), 241 (5.00), 240 (24.00; 
^14^12^2^^' 239 (1.80), 232 (3.50), 231 (13.40; C^^H^^S), 216 
(2.50), 215 (1.00), 205 (1.50), 204 (2.40), 202 (1.50), 201 
(6.03), 199 (13.00), 195 (3.80), 194 (9.06), 181 (2.50), 179 
(3.7), 178 (11.5), 177 (2.50), 176 (7.00), 166 (2.40), 165 
(8.0), 164 (20.00), 163 (2.91), 153 (10.25), 150 (4.37), 149 
(22.30), 147 (1.50), 146 (6.00), 145 (11.28), 137 (1.50), 136 
(1.60), 126 (5.05), 124 (13.10), 123 (28.21; C^H^S), 122 
(12.00), 119 (11.00), 118 (3.17), 107 (26.00), 105 (23.42), 
94 (1.50), 93 (2.18), 92 (32.50), 91 (8.00), 83 (11.u7), 81 
(50.00), 78 (10.00), 77 (68.00), 69 (11.00), 67 (18.00), 57 
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(6.00), 56 (18.00), 55 (40.00), 54 (46.00), 53 (5.00), 44 
(1.45), 43 (86.00), 41 (46.58). 
33-Acetoxy-2*-N-phenvlamino-5a-cholest-6-eno[6,7-d]thiazole 
(LXIX) : 
Mt 576 (100.00; ^2^'^^2^2^^2^' ^^^ (36.5; C3^Hp^^N2S02), 562 
(2.50), 561 (4.46; C^^H^gN^SO^), 518 (11.20), 517 (16.08), 
516 (20.13; C^^H^QN^S), 515 (12.50), 499 (13.60; C^^^jn^SO^), 
498 (11.50), 484 (3.52; C3QH^^NS02), 483 (2.70), 482 (2.18), 
464 (2.20), 463 (5.30; C^QU^^N^SO,^) , 462 (3.50; C3QH^2^2'^''' 
440 (1.50), 439 (3.15; C2QH^3N2S}, 438 (2.30), 436 (3.80; 
2^6^ 32^ 2^ *^ 2'^ ' 425 (2.00), 424 (3.50), 404 (3.40), 403 (11.30; 
^26^31^2^'*' ^^^ (3.00; C27H^2^;, 397 (2.40), 396 (2.50), 376 
(12.50; C2^H32S), 362 (3.30; C23H2^N2S), 360 (2.00), 359 
(34.00; C2QH27N2SO2), 358 (10.00), 350 (2.00), 349 (5.00; 
C22H25N2S), 348 (3.50), 300 (1.50), 299 (5.00; C^gH23N2S;, 
295 (1.50), 294 (4.00; CjLgH^gN2S;, 280 (2.80), 279 (6.00; 
^17^15^2^^' 270 (2.00), 269 (2.00), 268 (2.50), 249 (1.50), 
248 (1.50), 242 (2.10), 240 (4.50; C^^H^^N^S), 231 (2.50; 
Cj_^ Hj_gS), 230 (2.43), 229 (6.30), 228 (3.30), 225 (3.50), 216 
(1.00), 213 (2.64), 204 (3.50), 203 (2.50), 201 (2.57), 199 
(9.56), 198 (1.50), 197 (4.05), 180 (2.08), 179 (5.00), I7b 
(10.50), 177 (2.90), 165 (l.50), 164 (5.30), 163 (10.28), 149 
(7.14), 143 (7.50), 146 (1.5u), 145 (17.50), 126 (3.00), 124 
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(b.OO), 123 U 3 . 4 0 ; C^H^S), 122 ( 6 . 5 0 ) , 119 ( 4 . 2 0 ) , 118 
( 3 . 5 3 ) , 107 (3 .U0) , 105 ( 5 . 7 0 ) , 103 ( 1 5 . 4 0 ) , 95 ( 2 . b 0 ) , 94 
( 3 . 9 0 ) , 92 ( 1 4 . 2 0 ) , 88 ( 2 . 4 8 ) , 87 ( 2 5 . 2 0 ) , 82 ( 5 . 0 0 ) , 81 
( 2 4 . 0 0 ) , 7o ( 3 . 3 0 ) , 77 ( 3 1 . 0 0 ) , 76 ( 7 . 0 0 ) , 66 ( 2 . 3 5 ) , 65 
( 1 . 5 0 ) , 64 ( 8 . 4 0 ) , 57 ( 2 5 . 3 5 ) , 5o ( 1 2 . 2 0 ) , 55 ( 1 6 . 0 0 ) , 44 
( 5 . 5 0 ) , 43 ( 4 7 . 8 8 ) , 41 ( 3 0 . 9 0 ) . 
3 i3-Propionoxv-2*-N-phenvlamino-5a-choles t -6-eno[6 . 7-dl 
t h i a z o l e (D(X) : 
.+ MT 590 (100.00; C^jU^^K^SO^), 589 (34.00; C^yH^^U^SO^), 
575 (6.70; C^M^^N^SO^), 574 (3.40), 517 (1.52), 536 (4.50; 
C34H48N2S), 514 (2.32), 513 (6.56; C3^H4gN2S02), 4yo U.t>. ). 
479 (2.08), 478 (2.52), 477 (3.50; C^^H^^N^SO^), 46'^  ',o.l5 
C3QH^2^2^^' 461 ^2.9), 450 (2.49; C^^H^^U^SO^), 449 (3.48), 
439 (2.40), 426 (3.5), 424 (1.39; C^QH^^HS), 404 (3.17), 403 
(5.37; C^^H^^n^S), 398 (3.10), 397 (1.50), 396 (1.50), 376 
(3.:o; C2^H32S), 373 (18.20; C2j|^ H29N2S02), 364 (2.41), 363 
(3.3o;, 362 (4.88; C23H2^N2S), 361 (1.98), 349 (4.30; 
C22H25N2S), 348 (2.40), 347 (2.50), 332 (2.00), 300 (2.00), 
299 (6.00; C^8H23N2S), 295 (2.70), 294 (3.00; C^QH^QN^S), 
280 (3.42), 279 (12.79; Cj^ -7Hj^ N^2S), 268 (I.8I), 266 (2.30), 
241 (4.00), 240 (6.70; C3_^H^2^2^^' ^^-^ (10.35; C^^H^gS), 
230 (3.52), 225 (1.28), 224 (1.70), 216 (1.50), 215 (1.70), 
210 
202 (1.70;, 201 (2.36), 199 (3.50), 180 (3.20), 179 (5.92), 
178 (9.25), lo6 (2.85), :65 (2.80), 164 (8.00), 163 (2.54), 
147 (1.50), 146 (5.60), 145 (10.78), 135 (1.20), 134 (1.35), 
131 (2.50), 130 (2.30), 126 (1.50), 124 (l.uOy, l^ v^-^ .^ u;, 122(5.C 
C^H^S), 121 (1.50), 107 (2.30), 105 (2.50), 103 (4.50), 94 
(7.50), 93 (7.93), 92 (18.00), 88 (3.75), 87 (7.50), 82 
(6.50), 81 (2.45), 79 (10.30), 78 (9.50), 77 (22.50), 76 
(2.50), 68 (4.00), 67 (3.00), 66 (2.50), 64 (11.00), 57 (2.00), 
56 (7.50), 55 (18.40), 54 (27.50), 44 (9.70), 43 (45.80), 41 
(23.50). 
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